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INTRODUCTION. 



This volume is tlie first of four which are to deal with alt the 
native forest trees of North America north of the Mexican boundary. 
It contains an account of the tree sjxjcios known to inhabit the Pacific 
region, 150 in all. Part II will be devoted to the Rocky Mountain 
trees, Part III to the trees of the southern States, and Part IV to the 
trees of the northern States. 

The region covered by Part I includes Alaska, British'^t3olumbia, 
Washington, Oregon, and California (see ma^ps, frontispieei?). Many 
trees described occur wholly within this region, but none are repre- 
sented throughout it. A few are found on its southern border and 
range into Mexico, while three or four trees stretch from within the 
Pacific region to the Atlantic. 

d?:finition of a tr?:e. 

The definition of a tree followed by the author includes woody 
plants having one well-defined stem and a more or less definitely 
formed crown (but not excluding unbranched cactuses, yuccas, and 
palms), and attaining somewhere in their natural or planted range 
a height of at least 8 feet and a diameter of not less than 2 inches. 
It has been difficult to apply this definition in all cases, for there is 
no sharp line between some shnib-like trees and some tree-like 
shrubs. However, though wholly arbitrary, it has been serviceable. 
A considerable number of species included are, over much of their 
range, little more than chaparral shrubs, becoming tree-like only 
ill exceptionally favorable places. Kecent discoveries in this region 
have made it necessary to class as ti-ees sevei'al species previously 
regarded as shrubs. Some species are shrubs within this territory, 
but are trees outside of it. There still remain for further careful 
consideration several species of Arctostaphylos, Ceanothus, and 
Styrax, which may prove to be trees. 

DESCRIPTIONS AND ILLUSTRATIONS OF SPECIES. 

Since this work was prepared solely for the layman, the use of 
technical terms has been avoided. In describing species the writer 
has endeavored to define essential and simple characters in plain 
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10 INTRODUCTIOK. 

terms. It is believed that the chief distinguishing characters of trws 
may be readily observed by laymen if clearly pointed out in ordinary 
language. The color of wood given refers to heartwood; sapwood is 
described only when it is materially different from the usual whitish 
color of such wood. 

The illustrations are relied upon chiefly to define the important dis- 
tinctive characters. Additional characters, difficult or impossible to 
show in drawings, such as the roughness, very minute hairiness, etc., 
of foliage or other parts, are briefly descril>ed. No attempt has lx»en 
made to translate exactly the technical tenns used by botanists to 
describe, for example, the different types of hair, wool, and otlier 
appendages which often mark the leaves and twigs of trees. Little 
attention has l)een given to defining or illustrating such transiiMit 
characters as flowers and young or immature foliage. Mature foli- 
age, fruits, bark, fonn of trunk and crown, and some other features, 
always present, or at least persisting longer than the flowers, are these 
most readily observed, and for this reason have been singled out and 
emphasized. Some trees are very easily identified by the special 
shape of their leaves, the color and character of their bark, or the 
form of their crown, whereas the recognition of others requires all 
available evidence. It must he borne in mind also that some trees, 
especially conifers, have very dissimilar leaves, buds, and bark on 
different parts of the crown and trunk. 

A long experience has taught the author that it is difficult for lay 
students of trees to appreciate the variation in shape and size possi- 
ble in the leaves and fruits, and in the bark characters of a single 
species. It is hard for them to understand that such minor differences 
in the size and form of leaves and fruits as may characterize different 
individuals of the same species are really within the limits of one 
recognized species. They look for absolute uniformity in the char- 
acters of species presented in different individuals, when it really is 
not to be found. The student will, therefore, often find it exceedingly 
difficult to identify some forms of a species. Representative leaves, 
fruits, and other characters have been illustrated and described ac- 
cording to the best judgment of the author, who has tried to give the 
best of the knowledge he applies in making an identification. The 
student may find tree forms slightly or considerably different in 
details from those illustrated and described here, and will be in 
doubt. He will be able to settle doubtful points only by much care- 
ful field study and the observation of all that can be found distinctive 
in trees. In order to know even a few trees well, a nuiltitude of de- 
tails must \w learned and rememl)ered, especially if the species arc 
closely related. Much of the dendrologist's knowledge of tieos is 
gained through long study by a partly unconscious absorption of 
small, indescribable, but really appreciable, details. 
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To meet as many as possible of these difficulties, common and strik- 
ing differences in the leaf and fruit forms of a number of trees have 
been specially pointed out in illustrations or descriptions. 

VALUE OF FULL-SIZED ILLIJSTRATIONS. 

Nearly all figures show leaves, etc., of natural size. In the writer's 
experience, nothing is more helpful, particularly to untrained stu- 
dents, than illustrations practically the exact size of specimens they 
will find in the field. In reduced illustrations of the leaves, fruits, 
and seeds of some trees distinctive characters are lost, so that even 
specialists find them useless. Reduced figures are used only when the 
natural sizes of the object are too large for the pages of this book. It 
is believed, however, that in these cases distinctive characters have 
not been lost. 

OMISSION OF ARTIFICIAL KEYS FX)R n)E NOTIFICATION. 

Keys leading up to the identification of families, genera, and species 
are omitted, chiefly to prevent further delay in publication. They 
api>ear to be little used, if at all, by lay students, who prefer to 
identify trees by elimination, i. e., by comparing the si^ecimen with 
the illustrations until a " picture " is found that " fits/' This method 
is wholly unscientific, but is nevertheless the one which busy, 
untrained lovers of trees are most likelv to follow. 

TECHNICAL NAMES OF 'H^EES. 

The technical nomenclature does not ('()rres[)ond wholly with that 
of any one author. Tree names adopted here are based upon the 
generally accepted law of priority, which demands that the earliest 
tenable name be retained. The period in which this law is here held 
to be operative is from 1758, when the general application of binom- 
inal names of plants began. This is in accordance with the usage of 
most dendrologists. 

Many changes of technical names have been necessary since the 
publication of the autlior*s '' Nomenclature of North American Trees " 
and '' Check List of the Forest Trees of the United States," upon 
which the nomenclature is based. It is regrettable, but inevitable, 
that authors should differ in judgment regarding the retention of 
certain tree names, even if they do accept as a working principle 
priority of publication for every name used. The intricacies of 
nomenclatural law are too great to lx» discussed here, but for the sake 
of illustrating one of the many points of disagreement among den- 
drologists, the two names Sefpiota irclUnf/fonia and Sequoia frdshinf/- 
toniaiia^ now retained for the bigtree of the California Sierras, arc 
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cited. Each name is held by its advocates to be correctly founded. 
In this case the difference of opinion does not involve priority, but the 
question of whether or not the earliest name {S, washingtonianu) was 
properly established by publication. The author of Taxodmm vmsh- 
ingtmiianum^ on which Sequoia Washington iana is based, descril)ed it 
in untechnical language in a San Francisco newspaper, and not, as 
his opponents maintain he should have done, in technical terms and 
in a recognized plant journal. The point, in the case of publication 
in a newspaper, that the announcement of a new species is not made 
to technical readers but to the general public does not, in the writer's 
judgment, affect the principle of i)ublicity. In deciding questions of 
this kind the writer has felt that if a tree has l>een named and 
definitely enough described or figured in public print to enable a 
reader to recognize the tree designated, the author's name of the tree 
is justly entitled to recognition, whether or not the description was 
technical or was printed in some appropriate journal of standing. 
This opinion does not, of course, question the entire propriety and 
desirability of describing new species in technical language and an- 
nouncing them either in botanical journals or at least in those devoted 
to biological subjects. 

COMMON NAMES OF TREES. 

The selection of common names given here is based upon the 
widest usage over most of the trees' ranges. The ideal common 
name is one exclusively used for a tree tl^roughout its range. Such 
names are rare, but every effort should nevertheless be made to estab- 
lish them. The stability of scientific names (which are never know- 
ingly duplicated), though yet imperfect, is what gives them their 
chief advantage over common names. 

Unfortunately conmion names of trees are not always appropriate 
or well chosen. They do not, as they should, refer to some striking 
characteristic of the tree or of its habitat. Inappropriate names, 
however, when once established, can not well be discarded, since usage, 
as in language, is really a law, and since if not duplicated for other 
trees they may serve as well as more appropriate ones the practical 
purpose of names — convenient handles. The deliberate and senseless 
application of the same name to two or more species is, however, 
something to be avoided and discouraged. It is both unnecessary 
and perplexing to have several very different pines called " white 
pine." Still more pernicious is the deliberate use \)f the same name 
for two or more trees belonging to entirely distinct genera; for ex- 
ample, " larch " applied to fir or balsam (a species of Abies), " pine " 
applied to spruce (a species of Picea) is inexcusable and misleading. 
This misuse of names is most to be deplored when it is intended, as it 
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has been in some cases, to overcome prejudices against a certain 
timber and, in effect, to deceive consumers. In this way " white 
pine," a wood of good reputation, is used for a wood of less excellent 
quality derived from pines in Arizona, although true timber white 
pine does not grow there ; so also " satin walnut," an invented name, 
has l)een commonly used for plain sweet or red gum. Many other 
examples might be cited. 

The locally accepted names of a few trees have been replaced or 
modified, for the purpose of avoiding duplication. Thus " red 
cedar" of the northwest {Thuja plicata) is made into " western red 
cedar " in order to avoid confliction with the eastern red cedar {Juni- 
peru^ rirginmrui)^ which became well known long l)efore the western 
tree was discovered. Another suggestion made in cases where it 
seemed proper is that of perpetuating the use of such patronymic 
common names as Engelmann spruce {Picea engelmanni)^ Brewer 
oak (Quercvs hreweri)^ etc., particularly for trees which have re- 
ceived no common distinctive names because they are still little 
known. It is exceedingly helpful to use such names for trees which 
do not readily suggest good common names. SaUx nuttallii is a 
good example. Lay observers would see in this tree just a '' variety 
of willow," and " Nuttall willow " is a convenient common name. 
Often the use of such names will emphasize what the original 
describer of the tree sought to perpetuate by naming it in honor of 
some worthy or distinguished person. 

SIZES OF TRKKS. 

For the most part, the heiglits and diameters given for trees are 
intended to be those ordinarily found. Extreme size«s,when given, are 
purposely guarded by some modifying statement, to show that they 
are exceptional. Lum!)er operations are rapidly changing the forests 
of nearly every re^rion. The largest trees of certain species once 
common are now rare or even wanting. 

There appears to be a popular tendency to overestimate and to 
overstate the size of tree**, particularly of large trees. The California 
Sierra bigtree {Sequoia washin(jtonianu) is often spoken of as 
being 400 or more feet high and 30 or more feet in diameter. Ac- 
cording to the writer's experience it would be extremely difficult to 
find one of these trees now standing which is over 800 feet high or 
over 27 feet in diameter. Most of the large ones are under 27.") feet 
in height and under 18 feet in diameter (6 feet above the swelled 
bases). 

RANGE OF TREES. 

Tn giving the range of trees, departure has l)een made from the 
usual practice of describing only the general region of occurrence. 

1518.S-()S 2 
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This is briefly recorded for the benefit of those who desire just this 
information. But for the benefit of very many more it has seemed 
proper to include also a brief detailed description of the local range, 
vertical and horizontal, by States, Territory, and other geographical 
subdivisions in the region occupied by the species or subspecies. The 
fullest information possible has been given for commercial trees. 

A very much more definite knowledge is greatly and generally 
needed of the local distribution of our trees. Extreme extensions or 
outlying stations for each tree require to be recorded. No observers 
have done more along this line than authors of State and county 
floras, by whom actual limits of range have been carefully worked 
out for the trees and other plants of their special localities. There 
are too few of these painstaking workers, and their work can not be 
too highly praised. The writer wishes to emphasize the fact also that 
the numerous unpublished silvical. National Forest boundary, and 
other field reports by members of the Forest Service, as well as 
special field reports by members of the U. S. Geological Survey and 
the Biological Survey, have proved rich sources of new information 
on the local and general range of Pacific trees. Through these sources 
the distribution of some trees has been extended hundreds of miles 
beyond previously recorded limits. Finally, it is hoped that by giv- 
ing, in detail, what is now known the many observers and lovers of 
trees who are scattered throughout this region will be stimulated to 
make further contributions. Much is vet to be learned of where the 
trees of this region grow. 

OCCl'RRENCE OF TREES. 

Closely connected with a study of the areal and altitudinal range 
of trees is the equally important determination of where, in their 
respective ranges, this or that species lives — by necessity or by virtue 
of special fitness. Like animals, trees have what may be termed a 
more or less definite habitat, defined by such physical conditions as 
soil, moisture, topography, and, to a gi-eater or less extent, tempera- 
ture. The likes and dislikes, as it were, of one species are, of course, 
shared by a number of others, so that several species may have their 
habitat in wet, in moist, or in dry situations; wiiile diifcrent indi- 
viduals of the same species may accommodate themselves to all of 
these situations. 

It would lead too far, for present purposes, to discuss, even briefly, 
the factors upon which the adaptation of trees to environment appear 
to depend. The effects of mutual likes and dislikes upon species 
are to be seen in the occurrence of certain trees in pure stands only 
and the occurrence of others with different kinds of trees or with 
different species of the same kind. 



INTRODUCTION. 15 

The 0(;ciirrence of trees is also influenced by their tolerance — that 
is, their ability to exist, for a part or the whole of their lives, in dense 
shade or their requirement of various degrees of shade or of full light. 
To what extent, however, tolerance — inherent or acquired — may \)e 
accounted for by the amount of soil moisture a given species requires 
can not he stated now. Finallv, the characteristic habits and methods 
of reproduction, by seed or by sprouts, most important factors in the 
life history of a tree, have much to do with the occurrence of a species. 

It may \ye said here, in passing, that dendrolog\% the lx)tany of 
trees, properly includes a study of the distinguishing characteristics 
of tree species for the purpose of identification and, naturally, of the 
affinities which determine their classification into orders and other 
natural groups. The characteristics of a tree include the definition 
of l>oth external and internal form characters — the morphology of its 
trunk, root, branches, twigs, buds, leavas, flowers, fruit, seed — ^as well 
as of the anatomical structure of the tissues, including characteristic 
secretions — gums, resins, etc. — of which these parts are composed. 
A study of the physiological processes which characterize the life of 
the tree organism are a part, too, of dendrology. It deals also with 
the natural range — horiz(mtal and vertical and its peculiar climatic 
conditions, as well as with the habitat or occurrence — including the 
character of site and soil the tree chooses either in pure or mixed 
growths. What the forester has long called silvics, a study of the 
habits and life histoA' of trees in the forest, therefore falls naturallv 
under dendrology. Silvics, as the basis for all practical silvicultural 
oi)erations, deals with the factors which influence the life and growth 
of trees in their natural or adopted habitat. In recent years the new 
science of ecology, a study of plant associations, has included, in so 
far as the life habits of trees are concerned, a part of dendrology as 
one of its natural subdivisions. It aj>pears h)gical, however, to con- 
sider dendrology as still including the study of tree assiK'iations. 
This leaves foiest ecology in its proper j)lace as a department of 
general ecology, and at the same time j)rescrves the identity of an 
ess<Mitial part of dendrology, a distinct division of general l)otany. 
However this may l)e, the serious student of tree life — dendrology — 
can make no mistake in taking the broadest view of the field and in 
.striving to familiarize himself with all that pertains to trees, from 
a study of their distinguishing characteristics to their modes of life 
and associations. 
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follow this part. 
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GYlVINOSPERMiE. 

The Gymnosperms are teclinieally distinguished from other seed-bearing trees 
by having their ovules borne nalced or witliout the U8ua4 covering provided in 
other trees. They have resinous wood formed in concentric rings, wlilch are 
laid on eacli year, one outside of the preceding one, and just beneath the bark. 
As vi'ith other classes of our trees which grow in this manner, the age can be 
accurately told l>y counting the rings sliown on a cross-section of the stem at 
the ground just above wliere the root Is given off. Some of these trees bear 
male and female flowers separately on different brandies of the same tree, 
and some bear male flowers on one tree and female flowers on a different tree. 
Tlie male flowers i)r(>duce pollen (resembling yellowish powder) in large quanti- 
ties and fhe wind conveys it to the female or fruit ("seed") bearing flowers 
for the puriM)se of fertilization. It is liglit and easily blown by wind for HO 
or more yards. According to the chara<*ter of their fruits, (Jymnosperms are 
divided into two families, Conlfera* (cone-bearers), and Taxacea? (yew-lilte). 

Family CONIFEKiE. 

This family includes the pines (Pinus), spruces {Pieea), larches or true 
tamaracks {Laria), liemlo<*ks {Tsuua), false or bastard hemlocks {Pneudo- 
tHuga), firs or "balsam trees" (Abies), "bald" cypress (Taxodium), arbor- 
vlta*s or **cedars" (Thuja), true cypresses (Cupresfnus and ChamavypariH), 
redwood and bigtree (SeqmAa), and junii>ers or "cetlars" (Juniperua). In 
all but the last group these trees bear a fruit wliich is a distinctly woody cone, 
with from two to several nakecl schhIs under each of its overlapping or other- 
wise closed scales. The junii)ers produce a berry-like fruit, which, though not 
woody, is. however, morphologically a cone. The see<ls of most conifers have 
a thin wing which helps them greatly to be scattered by the wind far from the 
i)arent tree, and so provides for their reproduction over a wide area. The seeds 
of some conifers have no wing, or merely a rudimentary one. The berry-like 
fruits of the junii>ers are largely dei)endent for their distribution u|M)n birds 
which eat them and upon flooil waters which distribute tliem. The hard seed 
loses only its pulpy coating by being eaten. The leaves of conifers are small 
and scale-like, or long and needle-like. In all but the bald cypresses (Taxo- 
dium) and larches (Larix), the leaves remain on the trees for several years, 
which has given them the names of " evergreens." The seed leaves (cotyledons ) 
number from 2 to about 18. 

^ PINTTS. PINES. 

The pines are all evergreen trees. Their branches are more or less thickly 
clothed with clusters of needle-like leaves in bundles of two, three, four, or Ave. 
One species has solitary leaves. New leaves are formcnl each year on the young 
twigs which lengthen the previous year's growth. The leaves produced in a 
season may remain on the tree from two to six or eight years. They die and 
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fall when a set of new leaves Is being formed at the ends of the branches. 
The fruits of pines are woody, scaly cones, matured in from two to three years. 
The cones of some pines remain on the trees only a few weeks after ripening, 
while tliose of others persist for many years, or even are so firmly attached as 
to be entirely enveloi)ed by the annual diameter growth of the tree. At matu- 
rity most pine cones oi>en under the heat of the sun and liberate tlieir seeds ; 
a few pines, however, rarely open their cones except under the heat of a forest 
fire. This fact explains how certain pines often reproduce themselves after 
the original forest has been killed by fire, since not all of the cones are burned 
enough to destroy their seeds, and the seeds are scattered after the fire. The 
flowers of the pines are of two sexes, male and female, Ijome usually on differ- 
ent branches of the same tree. Male flowers, which produce pollen, are short, 
oval, and bud-like, or long cylindrical bodies, clustered at the ends of mature 
leafy branches. They are bright red, yellow, or orange. The female tlowers, 
which produce cones and seed, are small, greenish, scaly, cone-like bodies, pro- 
duced singly or in pairs or groups near the ends of young growing shoots of 
the spring. After fertilization of the two ovules (under each scale) these 
flowers develop into small cones during the first season, as a rule completing 
their growth and maturing their seeds at the end of the second summer. Ripe 
cones vary from an inch in length and three-fourths inch in diameter, to 2 
feet in length and G or 8 inches in diameter. The seed of jnost pines bears a 
thin paper>' wing at one end. In a few species, however, the seed has only the 
rudiment of a wing, which remains attached to the cone scale when the seed 
is shed. The piflon or ** nut " pines bear wingless seeds. Pine seeds vary from 
one-half the size of a kernel of wheat to nearly the size of a small hazel nut. 
Seeds of the ** nut " pines are gathered by western Indians for fwHl. The 
needle-like foliage of pines varies from an inch to 14 or 15 inclies in length. 
Seed-leaves (cotyledons) of pines are needle-shaped and from 3 to 15 in number. 
Succeeding these, pine seedlings produce temiwrary or primary leaves, wlii<*h 
are single ; but later, commonly at the beginning of the second year, they t)egin 
to bear their leaves in clusters. Leaves are borne in clusters during the 
remainder of the tree's life. 

The pines are among our most important commercial trees. Because they 
have straight, unbranched. cylindrical trunks, they furnish large amounts of 
excellent saw timber, without waste. Pine timber is widely used for all con- 
struction puri^oses on account of its straight grain, strength, and other qualities. 

The naval stores used in the United States, as well as the large quantities 
exported to other countries, are derived by distillation from the crude resin of 
the more res imms- wooded pines. Recently the wood of stumi)s and old logs is 
being distilled for turiientine. Some 70 species of pines are known in the world. 
Thirty-four pines inhabit the United States, 17 of which occur in the Pacific 
region. 

Pines are of ancient origin, some of them having existed in the Cretaceous 
and Miocene iwriods in North America and Europe. 

WHITE PINES. 

Western White Pine; Silver Pine. 
Pinus monticola Dougl. 

DISTINOnSHING CHARACTERISTICS. 

This species is more commonly called " white pine " where it is cut for lumber. 
The name western white pine is jirojwsed for this tree in order to distinguish 
it from the eastern white pine (Pinus 8trohus). 
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In dense forests. In which its most characteristic form is found, this pine has 
a tall, slender shaft, with a i)eculiarly short-branched, narrow, symmetrical 
crown ; the branches are usually slender and drooping and in early life extend 
over one-half or two-thirds the length of the trunk. Its height ranges from 90 
to 100 feet, and its diameter from 2i to H^. or, exceptionally, 4 feet In o|)en 
forests, where the conditions are less favorable to its better development, it is 
a short-bodied tree, 50 or GO feet in height, with one or several very long, 
stout, horizontal branches extending from 10 to 15 feet »or more beyond the 
other slender branches. This striking character distinguishes the tree as far 
as it can lx» seen. The bark of trees a foot or more in diameter Is distinctly 
broken Into peculiar small, square blocks. No other tree associated with it 
has this bark character. Bark of mature trees is rarely over 1\ inches thick. 
In dense stands the color of the bark is grayish-purple, while in open, wind- 
swept stands it Is a distinct cinnamon color. The action of wind constantly 
tears off thin outer scales of bark and exiK)ses the red-brown interior. Young 
trees have thin, smooth, bright gray bark, as do also the branches and upper 
stems of old trees. The foliage of this pine is bluish-green, with a whitish tinge. 
The leaves are from 2 to about 4 inches long, borne 5 in a bundle (fig. 1). The 
cones are matured at the end of the second summer, usually by the first of 
September. They shed their seed soon afterward and fall from the trees within 
a few months. The cones (fig. 2) vary in length from about to 10 inches — 
occasionally slightly longer or shorter. In unweathere<l mature cones the tips 
of the scales are red-brown or yellow-brown, the inner portion of the scales 
being a deep red. The see<ls (fig. 2. a) are reddish brown, with small blackish 
spots. Seed leaves, (> to S or 0. 

Wood, very light and soft ; heartwood, pale brown, of high commercial value. 

LoNoKViTV. — A long-liviHl tree, attaining an ag(» of from 2(K) to r»(M) years. 

RANOK. 

Middle and upper slopes of northwestern mountains from west side of Continental 
Divide In northern Montana and southern Hrltlsh Columbia to Washlnj^ton, Oregon, and 
California. 

British Cou'mbia. — Lateral valleys east of Columbia-Kootenai Valley, northward to 
Donald, on (lold and Selkirk ranges (In region of heavy rainfall), northward to Great 
Shuswap and Adams lakes : also on central ranges. In southwest to Coast Range, there 
extending 51 miles up Ilomathco River to 2,235 feet elevation. On Interior mountains 
of Vancouver Island and southwest coast, but nut yet found on Queen Charlotte Islands. 

Wasiiincjton. — Mountains of Northeast, Blue Mountains, and westward to Cascade and 
Coast ranges, at elevations from .^00 up to G.OOO feet. In northern Cascades, from near 
sea level on Puget Sound up to about 3,000 feet ; farther south on west side, at from 
2.000 to 6,(M»0 feet, and on the east side, at from 1.150 to 4,700 feet ; eastward 5 miles 
alwve I^ake Chelan, and in Okanogan County to mountains west of Okanogan River (T. 36 
N., U. 24 E.). Farther south, noted up to i»,iK)0 feet, Tolt. Sno<iualmle, Cedar, Green, 
White, Taklma, Wenache, and Entiat river basins. In Olympics, from near sea level 
up to 1.800 feet. 

Oke<jon. — On both sides of (Cascades and on coast ranges, at from 3,000 to 6,000 feet 
In north and .5.000 to T.-'iOO feet In south, extending eastward to Blue and Warner moun- 
tains. On north side Mount Hood from 20 miles south of Hood River on the Columbia 
at 2,0(K) to 4,300 feet : on south side from Camas l»rairie to Government Camp. Cascade 
National Forest (North) at 1,500 to 6.100 feet, throughout west slope north of McKenzle 
Klver, on east slope south of Mount Hood in White River Basin, and at headwaters of 
Warm Springs River and Beaver Creek. Eastward in Deschutes River Valley east of Cas- 
cades to upper Paulina Creek Canyon. Cascade National Forest (South) only on main 
divide southward (to T. .S9, S., R. 5 E.), on west side at 5,000 to 7,500 feet, and not over 
14 miles west of summit, except upper South I'mpqua River Basin and on Slsklyous lietween 
Siskiyou and Sterling peaks. Fre<iuent on east side of Cascades, but confined to declivities 
at 5,500 to 6,000 feet. Noted on Mount Mazama (Crater I^ake) from 5.000 to above 
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Noted in mountains about Lake Talioe, Glen Alpine Canyon, Grass Lake, from summit 
on west side Sierras at 7,500 feet to Echo at 5,500 feet. Alpine County: Silver Creek 
Canyon above 7,500 feet ; on and near summit of Mokelumne Pass, at 8,800 feet, and 
divide betwwn Mokelumne and Paciflc valleys at 7,000 feet. Tuolumne County: West to 
Just east of Eureka Valley and eastward nearly to Sonora Pass, at 0,000 feet ; on White 
Mountain, Mount Conness, ridge between Dingley and Delaney creeks at 0,000 to 9,500 
feet ; north side Lambert Dome, Tuolumne River Canyon, Middle Fork Tuolumne westward 
nearly to White Wolf, between Tuolumne Meadows and Lake Tenaya, about Cathedral 
Lakes and southward. Mariposa County: Near Sunrise Ridge at 0,300 feet, and into Lit- 
tle Yoseraite at 6,000 feet ; ridge west of Lake Tenaya and westward to beyond White 
Wolf, from Porcupine Flat southward to 7.800 feet. Mono County: Bloody Canyon (east 
side Mono Pass), at about 0,300 feet. In southern Sierras, at 8,000 to 10,000 feet, while 
on divide l)etween Middle and South forks of Kings River, and on divide between Enst and 
Middle forks of Kaweah River, it goes to 11,000 feet elevation ; upper Kings River Canyon 
above .lunction Meadow and l)elow Vidette Meadow; Giant Forest and from Clover Creek 
Divide to Rowell Meadow: Alta Peak (l)etwoen Marble and Enst Forks Kaweah Kiver) ; 
Kouth side North Fork of Kaweah ; on Mount Silliman, at 8.000 to 10.200 feet, and above 
Mineral King, at 9.000 to 10,400 feet. On w^est slopes of Sierras, extends southward to 
head of Soda Creek (branch Little Kern River, in T. 10 S.. R. .S2 W.), and on divide 
Ijetween Kern River and Its south fork, to a point about opposite lower end of Monache 
Valley (T. 19 to 21 S., R. 34 E., lat. 36" 10'). On east side of Sierras It extends from 
Truckee to head of Cottonwood Creek. In south, reported on Mount Wilson in San 
Gabriel Range, on San Bernardino Mountains, at lO.CKM) feet, at Round Valley In San 
Jacinto MountaUis at 8.000 to 9.5<X> feet, and on Tahquitz I*eak at 8,600 feet. 

The (lotailoil raiiRO of this \A\u* in Idaho and Montana will be dealt with in 
a snbseqnent publication. 

OCrURRENCK. 

Not confined to any definite type of locality. At north, most abundant and largest 
in moist valleys, growing also in dry. exposed subalplne regions. Adapted to variety of 
soils. Best growth occurs in deep, porous soils. Most common in poor, sandy situations. 

Greatest development in northern Idaho, on gentle north slopes and flats. I^ss fre< 
qaent west of Continental Divide in Montana and of Cascades In Oregon. In northern 
California, on north slopes, and on south and west slopes in protected coves, broad valleys, 
and mountain benches ; in southern California rather abundant on high, west slope of 
Sierras. Occurs commonly as scattered trees or small groups with other species : very 
rarely in pure stands and only on exposed high slopes. In Cascades and Sierras occa- 
sionally forming 50 to 70 per cent of stand on small areas, but throughout Its range not 
exceeding 3 or 4 per cent. In Washington associated with western hemlock, amabills 
fir, lowland fir, and Douglas fir; in Oregon, with Douglas fir, lowland fir, and amabills 
fir; In California, with Douglas fir, lodgepole pine, red fir, and Shasta fir. 

Climatic Conditions. — Throughout its range the approximate seasonal temperature 
varies between — 26'' F. and 98'' F. Mean annual rainfall In north, from 15 inches in 
parts of Montana and Idaho to about 60 Inches near Puget Sound ; in California, proba- 
bly between 20 and 30 inches. Humidity is great In western Washington, where over 
two-thirds of the days are cloudy ov foggy, while It Is smaller in east and south, where 
one-half of the days are overcast. Snow falls throughout its range, less near sea than in 
northern Rocky and California mountains, where it reaches a depth of several feet. 

ToLEBANCE. — Eudures shade for a relatively long period In youth, later requiring an 
abundance of light for Its development. It prunes well. Does not recover well after 
suppression during pole stage. 

Reproduction. — Reproduces Itself only sparingly and at irregular intervals of about 
two years. Not a prolific seeder; bears seed only when of considerable age (40 to 
60 years). Seed germinates poorly on heavy humus, unless the humus is moist during 
most of growing season ; best on exposed moist mineral soil. 

Sug^r Pine. 

Pinus lamhertiana Dougl. 

DISTINGUISHING CHARACTERISTICS. 

The largest and most magnificent of Paciflc white pines, if not of all the tim- 
ber pines of the region, the western yellow pine being its only rival. Its massive 
trunk attains a height of from ir»0 to 180 feet, with a diameter of from 4 to 7^ 
feet Somewhat taller and larger trees are occasionally found. The 
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of uiHture trpos In very KtrnlgUt. iiuil tu|>ers but little iiiitlt tlie feiv liirgp. very 
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Is deei)Iy furrowed loiiKitudln;illy. the rUlgeA being broken Into long. Irregulnr 
plates. It Ih from Ij to 2} liK-hen or more In tliiekneflH and grayish brown in 
color. In ex|)OHed RltnatioiiK the force of high winds tears off the weathered 
flalies of bark, leaving tiie exposiiHi Kurfuee a deep red-brown color. The 
smooth, thill hark of the yiamg trunks and branches of old trees is a dull, dark 
gray. The rollage is a deep blue-Rreen, with a whitish tinge. The leaves (tig. 
3), III bundles of .". niv from 2] to ahont 4 Inches long. Those of each j-ear's 
gronth /iprslst two or three years. The cimes (flg, 4), whh'h are nnliiue among 
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all our pines in their huge size and form, are from 12 to 10 inches long and 
from 2J to 3i inches in diameter ; occasionally, 18 to 23 inches in length. The 
tii)H of the scales are shiny and pale reddish brown, the inner part of the scale 
being a deep purple brown. Cones rii)en during August of the second year and 
shed their seeds by October. Cones seldom fall until the third spring or sum- 
mer, and sometimes they remain on the trees until the autumn of that year, 
The seeds (flg. 4, a) are smooth, and vary from a dark chocolate to a blackish 
brown. Seed leaves, 12 to 15. The wood is light and soft, but somewhat less 
so than that of the western white pine; heartwood, imle reddish-brown; of 
great commercial value. 

Longevity. — A very long-lived tree, reaching an age of from 300 to 500, and, 
in occasional instances, nearly fiCX) years. 

BANG!*:. 

Mountains from North Fork of Snntiam Kiv««r, OrcKon. Bouthward in CoaHt and Cas- 
cades ranges, Sierras, and southern California crosH ranges, to Mount San Pedro Martir, 
Lower California. 

Obeuon. — Mainly on west side of Cascades and northward to within a few miles north- 
west of Mount Jefferson ; on Sisklyous and mountains of Klamath Basin and eastward 
to (roose Lake, Renerally at 2,0(Ki feet to 3,000 feet elevation, hut near coast down to 
1,000 feet, while on east side of Cascades it goes to r».ooo feet. In northern Cascade 
National Forest, only on North Fork of Santlam River, at 1,700 to 3,700 feet elevation, 
from Chimney Peak to Humhug Creek Hastn (T. 1) S.. U. 6 E., lat. 44" 47'. long. 122" 4'), 
the northern limit. South of this it occurs on headwaters of Willamette River (T. 22 S., 
R. 1 and 3 E., T. 23 S., K. 2 to 4 E., T. 24 S., R. 3 to 4 E.), south, of Fish I^ke on 
main divide (T. 27 S., R. 6i E.) ; in Rogue River Valley; on Rogue-Umixiua river divide 
(T. 30 8., R. 1 to n E., T. 31 S., R. 1 to 6), and more abundantly southward on Cascades 
to Sisklyous. Crosses Cascades south of Fish Lake and occurs on headwaters of Pea- 
chutes River l)etween Sink Creeks, Walker Range, and Pengra, also on south and east 
hasal slopes of Mount Mazama. F^xtends along east slo|)es at elevations of 4,500 to 
6,500 feet to t)eyond the Klamath Marshes and Klamath (iap. Extends southeastward 
between these marshes and upper Klamath Lake, while farther east, in Yamsay Range, 
it occurs on Fuego Mountain. In Rlack Hills, and eastward to Klamath-Deschutes divide, 
where It ranges from head of Deschutes River to fJoarhart Mountains and Drew Valley, 
west of (foose Lake. Ashland National Forest, up to alH>ut r».4(M) feet. A few trees at 
about 1,700 feet In southern coast ranges of Curry (\ninty (S. 2, T. 38 S., R. 14 W., 
and S. 35. T. 37 S., R. 14 W.), alK>ut 5 miles from coast. 

(California. — In Sisklyous and southward over n(>rthern California abundant save on 
higher peaks and in Shasta Valley, at elevations of 3.000 to (1,000 feet throughout western 
two-thirds of State. Extends eastward to Mount Shasta aud summits in Shasta National 
Forest north of Shasta, but unknown on Modoc and Warner mountains In northeastern 
(California. Noted in Siskiyou County eastward t() near Beswick (on Klamath River, just 
south of Oregon line) : also on Shovel Creek Ridge (near Klamath Falls), Little Shasta 
Valley, and on (xoosenest Mountain. Western limit, same as that of yellow pine, follows 
inland margin of fog belt 20 to 30 miles from coast. Klamath National Forest, at 3.000 
to 5,000 feet elevation ; reported also to extend nearly to sea-level on flats of Smith 
River (Del Norte County) ; western limits in Siskiyou County at least to west slope 
of Marble Mountain Divide and (west of it) Russian Creek basin; northward on Salmon 
River to Junction with Klamath River, and to 5. .KM) feet on Salmon Summit (on west) 
and basin betwen Salmon Summit and Trinity Summit. Humboldt County ; sparingly 
on west slope of Trinity Mountain, l)etween alwut 3,700 and 5,000 feet ; almut 21 miles 
from Iloopa Valley at 1,600 feet, and a little farther west common at 1.800 to 2,100 
feet; here up north side of Supply Canyon to 2.(M)0 feet (westmost limit). Mount 
Shasta National Forest, at from 3,000 to 6.000 feet, sometimes up to (S.500 and down to 
2,000 feet, and extending southward In Sacramento (^anyon to the " I>oop," while on 
Mount Shasta It occurs only from a point 4i miles southea.st of Edgewood. on northwest 
side, around west and south sides to Ash Creek, reaching about 0,000 feet, but on south 
slopes going to 7.500 feet. Farther south In Shasta County, east limits are Soldier 
Mountain (1 mile northwest of Dana), ridge east of F^ill River Valley (Shasta-Lassen 
county l)oundary) : noted westward to point 3 miles east of Montgomery, and on MoCIoud 
Klver south to Raird. In Trinity National Forest It goes eastward to I^ewlston <»n west 
border of Sacramento Valley; (^oast Range at 2,300 to 4.150 feet and s<nithward to 
Bally Cboop and Yola Bull ranges and westward to upper Mad River ; on north slopes 
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and flatB, generally at 3,000 to 6,000 feet, but on South Fork Mountain It grows at 
5,000 feet elevation, on South Fork of Trinity Klver at 3,500 to 5.0O0 feet, on Hay Fork 
Mountain and Bear Wallow Creek at 5,500 feet, and in Rjittlesnake Basin at 3,000 feet. 
In Stony Creek National Forest, north of Clear Lake, on 8loi)e8 of north and south 
ranges l>etween 2,000 and 5,000 feet ; especially abundant on Pine and Sanhedrin Moun- 
tains, and headwaters of the South Fork of Eel River. On Mayacamas mountains, 
extending to Bartlett Mountain (northeast of Clear Lake), here on south side abovo 
3,000 feet, and on west side alwve 3,800 feet — and to (Jlenbrook and Cobb Mountain, 
in I^ke County ; southward, it goes to Sutro Ranch, near Oakhill Mountain ; also on 
north and northeast slopes of Mount St. Helena, and on south side at>ove Tollhouse 
and eastward, also at intervals down ridge southeast of mountain (south limit In northern 
coast ranges). Once found on Pope and Ilowell mountains; also reported from many 
points in Mendocino County and from Galloway and Austin creeks, in Sonoma County. 
Not detected in mountains about San Francisco Bay, but is found In westmost coast 
range at Palo Alto. In Santa Lucia Mountains, south of Monterey Bay. grows on north 
slopes of Santa Lucia and Cone Peaks in San Antonio and Arroyo Soco river basins at 
4,000 to 5,900 feet. In northern Sierras, mnlnly on west sloi>es, at 3,500 to 6,500 feet ele- 
vation, occasionally extending down to 2.000 feet and up to 7.500 feet. Tehama County: 
Westward on Sierras to near Lyonsville and 10 miles east of Payne. Lassvn County: 
northwest corner from i)oint 5 miles west of Blel)er westward; not east of Big Valley; 
in southern part of county, eastward to Susanville; general In Lassen Peak, Plumas, and 
Diamond Mountain National forests ; in Plumas F'orest two belts occur east and west 
of divide, mainly at 3,000 to 5,5(K) feet elevation, but some trees at 7.500 feet. West- 
ward in Butte County to Magalla. North Fork Feather Illver, and to point al)out 4 miles 
north of Bidwell Bar (1.300 feet). Yuha County: To North Fork Yuba River and Oregon 
Hills. Eastward in Plumas County to Mount Dyer, Greenville, (iuincy, and ridge west 
of Sierra Valley. Sierra County: Kast slope of mountains west of Sierra Valley, reacli- 
Ing 6,000 feet on west side of Yuba Pass. Nevada County: To country north of I^ike 
Tahoe. In Tahoe National Forest, eastern limits are main Sierra divide, except that 
It extends to east slopes of Sierras at head of North Fork of American River, and near 
shores of Lake Tahoe (at 6.250 feet elevation) ; thence descending Truckee River Canyon 
into Nevada to a point opjwslte Keno. where It is scattered above 6,000 feet. Westward 
in Placer (^ounty to (\»lfax (2,500 feet). Applegate. and 5 miles east of Forest Hill: 
westward In Eldorado County to Placerville, Pleasant Valley. 6 miles east of Nashville 
(at aI)out 2,(K)0 feet), and eastward on west slopes of Sierras to about 5.500 fi»t»t (Echo 
and elsew^here). Occurs generally in Stanislaus National I'^orest. but not throughout 
yellow pine belt, at 3.(MM) to 5,(MM> feet, and sometimes at 2.000 feet and 7.000 feet. Ama- 
dor County: Westward to Oleta and Pine«rove, and eastward on A^est slope Sierras to Vol- 
cano. Calaveras County: Westward to iKiInt (1,500 feet) 6 miles east of San Andreas, 
and 4 miles east of Murphys ; eastward to West Point. Uailroad Flat. Big Trees, and 10 
miles west of Bloods at G,(JOO feet. Tuolumne County: Westward to Soulsbyvllle 
and Bigoak Flat: eastward (at alwHit 6.200 f4H»t) to l)etween Cold Spring and Eureka 
Valley, at Aspen Meadows ((J.200 fwt). North Crane Creek (alK>ut (J.OOO fwtK Mari- 
pona County: Westward to Bali Oeek (east CouItervllle». ])oints (iS.ooo f«H»t ) 4 miles 
east of Mariposa, and 3 miles east of^Wassama. Extends eastward to Yosemlte Valley, 
occurring here as follows: Little Yosemite amd eastward at (5.800 to 7.(MM) feet, and Sun- 
rise Ridge at 7.(»o0 feet; Yosemlte Falls trail (near top of fall) at alnnit 7.(M)0 feet, 
and Indian Canyon Basin; south of Yosemite from head of Nevaida Fall ((i.OtM) feet) 
to (ilacier l*oint (7.300 feet), and southwestward to Yosemlte, Wawona road (at Chin- 
quapin) ; Sentinel Dome at alnuit 7.500 to 7.700 feet, or more. In southern Sierras it 
grows at elevations between 5.500 and O.OOO feet, or occasionally down to 4.5<K) h^^t. 
Fresno County: Eastward to Bubbs Creek (tributary of Kings River) : Summit Meadow 
at 8,000 feet. Tulare County: In Sejpiola National Park and adjacent parts of Knweah 
watersheds; In Buck (^anyon. near Bear Paw Meadow, and lietween Cliff. Canyon, and 
Deer creeks (tributaries of Middle Fork Kaweah) ; Kern River Canytm (ner.r Kern 
Lakes) ; part of Tule River Indian Reservation (South Fork of Tule River) and east 
ward on Sierras. Occurs on (Jreenhorn and I'lute ranges at 6.000 to 7.000 feet. Mount 
Breckenridge, on other mountains south of South Fork of Kern River, and on Tebachapl 
Mountains, where, as In Tejon Canyon, It grows at 6,000 to 7.500 feet. Quite general in 
southern California mountains at from al>out 5.000 to over 8,500 feet. In Santa Bar- 
bara National Forest, at 5.000 to 7.500 feet and sometimes up to 8.800 feet, on San 
Rafael to San Emlgdio Mountains, Mount Pinos, and other mountains in basins of Plru- 
Sespe and Santa Maria rivers. In Sierra Madre Mountains, it grows lietween 5.500 and 
8,5(K) feet at Strands, near Pasadena, on Waterman Mountain, Mount (Jleason, Straw- 
berry Peak. Mount W^Ilson, Pine Flats. Mount Isllp, lYairle Forks, and on Mount San 
Antonio; on San Bernardino Mountains between 4,500 to 8.000 feet, and occasionally 
from 4,000 to 10,500 feet, but mainly on top of range from T. 2 N, R. 5, W, eastward 
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to Bear Lake. In timbered portions of San Jacinto Mountainn, generally at elevations 
of 5,800 to 9.000 feet, sometimes descending to 5,000 and ascending to 9.800 feet ; com- 
mon on westside trail at 6,000 feet, and also on soiitliwest side of Tahquitz-Strawberry 
Diride. In Cuyamaca Mountains, at from 5,500 feet, on east side Cuyamacu I'ealt. to 
6.500 feet on summit. 

Lower California. — Fre(iuent in forests of San Pedro Martir Plateau at elevations 
from 8,000 to 10,000 feet. 

OCCURRENCE. 

ChielSy on north slopes and benches and in ravines and canyons ; occasionally on low 
mountain summits ; found also on south and west slopes at higher altitudes, (trows on 
variety of soils from glacial drift and volcanic ash to deep, loose sands and clays ; fresh, 
rich, well-drained, sandy loam or gravelly soils are most characteristic. 

Never in pure stands. At lower elevations, mainly with western yellow pine, incense 
cedar, Kellogg oak, and, in northern California, also with Douglas fir ; occasionally with 
tanbark oak. At high elevations yellow pine and incense cedar decrease, and white fir, 
and occasionally red fir, together with the big tree, become chief associates, especially on 
cast and north slopes. 

Climatic Conditions. — Atmospheric moisture is essential ; hence it prefers cool, moist 
sites on north and east slopes and in heads of gulches and canyons. Doubtless on account 
of this requirement its altitudinal range of 1,000 to 3,000 feet at the north increases, 
going southward, roughly at the rate of about 500 feet to every 200 miles, until, at Its 
southern limit, 9,000 feet Is reached. 

ToLRRANCB. — In early youth requires partial shade, especially on dry, south slopes; 
when older it becomes very intolerant, even more intolerant than western yellow^ pine. 

Reproduction. — Not a regular or proline seeder. A little seed is produced locally each 
year, but good crops occur locally .at Intervals of about from four to six years ; regularity 
in seed years doubtful. Trees below 20 inches in diameter seldom bear seed to any extent. 
Ordinarily trees shed seed over ground for a distance from base of tree about equal to 
their height ; distribution occasionally farther through Increased wind, slope, or water. 

Limber Pine. 
PiiiHH firj'Hi.s .Tames. 

DISTINGUISHING CHARACTERISTICS. 

CJomparatlvely littlo Ivnowii, (loul>tloss on account of its liigli. lnnccef*Ril>lo 
range. It is a low, tliick-trunkoil. nnicli-l»ranolKHl tree, from 25 to 30 or sonie- 
liuieH 50 feet in height, vvltli siiort trunk from 12 to .SO inclies in diameter; 
occasionally very old trees are .'4 to 4 feet in diameter. Young trees are 
peculiar for their regular, distant whorls of slujrt. very tough l>ranches which 
stand at right angles to the trunk and exten<l down to the ground. Middle-ageii 
and old trees (75 to 200 years) are characterized hy extremely long and 
slender branches, esi)eclally near the ground and at the top; the latter are 
often 10 or 18 feet In length, falling gracefully at a sharp angle with the trunk. 
These branches appear to develop entirely at the expense of the trunk, which 
remains stunted. Old trunks have bark from lA to nearly 2 Inches thick, 
blackish or very dark brown, with deep furrows between wide rectangular 
blocks. On trunks from S to 12 inches thick tlie bark Is hroken Into small, thin, 
gray-brown plates ; when separated, the scales exiwse a dull reddish inner bark. 
The thin, smooth bark of young pole trees and of branches is a bright whitish 
gray, often silvery. The foliage, densely set at the ends of the branches, Is 
dark yellow-green, and the nee<iles are 5 In a cluster (fig. 5). They are from 
about 1 1 to nearly 8 inches long. Each year's growth of leaves persists for 
approximately five years. Cones (fig. 6), mature in late summer or early 
autumn of the second year, shed their seed in September and early in October. 
They are from 3i to 10 Inches long and peculiar In having their light yellowlsh- 
brown scale tips greatly thickened; inner iK)rtiou8 of scales, pale red. 
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By early winter the coiicb liave fallen from tlie trees, Tlie seeds (fig, 
6, a) are deep reddish brown speckled with blackish browu. Seed leaves 
to 8. sometimes 0. Wood, very dense on account of Ita exceedingly slow 
growth; light, soft; heiirtwood, pule lemon-yellow. 
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CXrCURRENC'E. 

Od dry, rocky, east slopes, summits, tops of ridj^es and foothills, and sometimes on 
sides of moister canyons and banks of mountain streams. Adapted to a great variety 
of soils and not exacting as regards depth or moisture, but grows best In moist, well- 
drained soils. Usually in dry, rocky, very shallow soil, appearing to prefer dry, loose, 
gravelly loam, with little or no humus. Reaches higher elevations on clay soils than on 
sandy ones. 

Usually occurs singly or in small groves among other conifers, where It Is of largest 
size ; occasionally in pure, open stands, commonly stunted, on exposed slopes and ridges. 
Apparently less frequent in Pacific than in Rocky Mountain range. Associated mainly 
with lodgepole pine and black hemlock at higher elevations, and sparingly with white 
fir and stunted sugar pine at lower altitudes. 

Climatic Conditions. — Endures a variety of climatic conditions throughout range. 
Mean annual rainfall varies from 15 to 80 Inches. Snowfall heavy, except In southern 
Rockies and southern California. Growing season, from 3 to 4 months in north ; some- 
what longer in south. Minimum temperature from about —60" F. In north to —13' F. 
in south ; maximum temperature thoughout range, from 00'' to 97** F. Little atmos- 
pheric moisture. 

ToLBRANCE. — Appears to require full light. Never forms dense stands, and does not 
tend to crowd out other species ; only occasionally in fairly dense mixed stands. Similar 
in light requirement to white-bark and bristlecone pines, and less tolerant than other 
associated conifers. 

Reproduction. — Moderate seeder, varying with region and elevation. Generally bears 
cones abundantly In open stands at low altitudes, less abundantly In denser stands at 
higher elevations. Cones produced locally about every year. Seeds practically wingless 
and shed only near tree ; largely eaten by birds and wiulrrels. Mineral seed-l)ed most 
favorable for germination, which oven under favorable ct^iidltlons is but moderate. 

White-bark Pine. 
Pi nils albivauliH Kug(>liiiann. 

DI8TIN(;iISHlN(J CHARACTERISTICS. 

White-bark pine has a low, long-branched, twistetl or crooktHi trunk from 15 
to 50 feet high and from 10 to 24 inches in diameter. Taller and larger trees 
occur in protected situations. In the high. wind-swei)t home of this tree it is 
often reduced to a sprawling shruh with enormous branches spreading over the 
ground. Young trees liave distant, regular whorls of branches at right angles 
to the trunk, but in later life some of the ui)i)er whorls develop upward into 
long, willowy stems, giving the tree a loose, bushy crown. The branches, 
especially near the trunk, are exceedingly tough an<i flexible, so that the tree 
is characteristically able to withstand the fiercest storms. The bark, even that 
of old trees, is little l>roken, except near the base of the trunk, where it is 
rarely more than one-half inch thick. Narrow cracks divide the lower bark 
into very thin whitish or brownish scales, which, on falling or being torn off, 
reveal the characteristic red-brown inner hark. Elsewhere the bark is rarely 
more than one- fourth of an Inch thick. Twigs of a year's and sometimes of two 
years' growth are slightly downy. The leaves (fig. 7), densely clustered at the 
ends of the branches, are dark yellow-green; 5 in a bundle; length, about li to 
2 J inches. Shorter leaves occur on trees in the most exposed situations. Leaves 
of a season's growth remain on the tree for approximately 7 or 8 years, but 
some of them persist only 4 or 5 years. The cones (fig. 7) are a deep purple, 
with very thick scales, varj* In length from about li to nearly 3^ inches, and 
mature by the end of August or early in September of the second year. Usually 
they shed their seed during the latter month, but sometimes not until late in 
October. The cones dry out and open slowly in high, cold situations where this 
pine grows. The seeds (fig. 7, a), about one-half inch in length by one-third 
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tiich in diameter, nre shed without their very imrrow winga, which remain 
attached to the cone scniefi ; the thick, hnrd sht'lt in dark chocolate browu. Seed 
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IvONGEviTY. — Trees attain an age of from 250 years (when they are about 19 
inches in diameter) to 325 years. Very few records of longevity are available. 

BANOE. 

Timberline tree on the highest summits of northwestern and Padflc mountains, 
from British Columbia and AIl)erta to Montana, northwest Wyoming, Washington, 
Oregon, and southern California, at elevations of 0,000 to 7,000 feet toward the north, 
5,500 to 0,300 feet in Oregon. 7,000 to 11,000 feet In California, and at 5,000 to 10,000 
in Idaho and Montana. 

Canada. — Rocky Mountains at 0,000 to 7,000 feet, and northward to Rocky Mountains 
Park and Height of Land (latitude 52°). Appears as far east as Castle Mountain and 
the Sweet Grass Hills on the Canadian boundary. Selkirk, Gold, and southern interior 
ranches at 5,000 to 7,000 feet. Coast Range as far west as Silver Mountain, near Yale, 
at 5,000 feet; also at head of Salmon River and on Iltasyouco River (latitude 53°), but 
not yet found on Vancouver Island. 

Washington. — Cascade Rnnj?e (mainly east side), northeastern and Blue mountains, 
but absent from the Olympics ; generally, at 4.500 to 7.500 feet. Common on east- 
ern slopes of Cascades of Washlnjirton Nntionnl Forest at 4.000 to 7,500 feet, and rare on 
west slopes above 0,000 feet. In Mount Rainier National Forest at 5.000 to 8.200 feet. 
In basins of Skykomlsh, Sno(]ualmIe, Cedar, Green, White, Yakima, and Wenache rivers 
and of Lake Chelan.; also on Mount Rainier, Mount St. Helena, Mount Adams, State 
and Windy passes, Early Winters Creek. 

Okeqon. — Frequent at timberline on both sides of Cascades and eastward to Blue and 
I'owder River mountains, and hl^^hest ranges of Klamath River Basin ; {generally, at 
5,500 to 9,300 feet. In northern Cascades forming timberline belt at 5,000 to 8.600 feet. 
Southward on lK>th sidos of main divide of Cascades, ranf^in^ from 0,000 to 0,300 feet; 
scarce on Ump<iua-Rofrue River Divide, and sparingly represented in the Slsklyous 
1>etween Siskiyou and Sterling peaks. Yamsay Range only of interior Klamath River 
Basin and high ridges of Klamath-Deschutes Divide. On Mount Hood, Mount IMtt, 
Mount Scott, Mount Mazama. 

Califoknia. — Frequent from mountains about Shasta southward In Sierras to Kaweah 
peaks; generally, at 7,000 to 11,000 feet elevation. In Shasta National Forest on 
Mount Shasta at 7,000 to 8,000 feet, on 'warmest ridges up to 9,800 feet. Mount Eddy 
and Thompson l*eak Ridfie (between Canyon Creek and Salmon River, Trinity County) 
Mountain north of Mount Shasta and immediately east of Shasta Valley, and on Goose- 
nest Mountain at 8,800 feet. West slope of Warner Mountains (northeastern corner of 
State) at 9,000 to 10,000 feet. In northern Sierras, on Lassen, Spanish, and Castle 
peaks, also Mount IMeasant and other high summits at head of North and Middle forks 
of Feather River, and elsewhere up to 7,800 feet. High peaks west of Lake Tahoe 
(Eldorado County). In Stanislaus National Forest, generally Iwtween 8,000 to 9,500 
feet. Tuolumne County: Sonora Pass and above (altitude 9.000 feet) and down on west 
side to 8,500 feet ; Mono Pass, down on east slope to 9,400 feet, and on west slope to 
little l>elow 10,000 feet, thence above pass to about 11.500 feet. Trees In pass Inmr 
limbs only on east side (effect of prevailing wind). White Mountain and Mount (.'on- 
ness : foot of glador at north Imse of (^onncss Peak. Tuolumne Meadows region, alM)ve 
10,000 feet ; upper Tuolumne River Canyon below Tuolumne Meadows ; Mount Lj-ell, 
north side at 10,500 feet and thence northward on west wall of Lyell Fork Canyon ; 
Mounts Dana and Gibbs on west slope down to Tioga and Saddleback lakes; Cathedral 
and Unicorn lakt'S and peaks (south of Tuolumne Meadows). Mariposa County: Sunrise 
Ridge, bi»tween Cathedral Lakes and Little Yosemite. Mono County: From summit Mono 
Pass eastward down Bloody Canyon to about 9,400 feet; Devil's Cauldron (east of 
Sierras and al)0ut 10 miles south of F'arrlngton*8 Ranch). In Sierra National Forest 
generally between 10.000 to 12,(M)0 feet; and southward to head of Little Kern Kivor 
(latitude 36° 20'). Mount Whitney, up to 11,000 feet; Kearsarge I»ass, to 12,000 feet; 
heads of North Fork of Kings River ; rims of Granite Creek and on Middle Fork of 
Kings River between Dougherty and Simpson Meadows ; abundant on heads of North 
Fork Kings and South Fork San .loaquln rivers at 11,000 to 11.500 feet ; divide l)etween 
Silver and Mono creeks, and from head of Sliver Creek to South Fork San .loaquln. 
Mount Kaweah. Upper Bubbs Creek (tributary South Fork Kings River) ; about Bull 
Frog and East lakes. 

Detailed range in Roclcles will be given in a later bulletin. 

OC:CUBBENCE. 

Confined to narrow altitudinal limits on alpine slopes and exposed ridges to timber- 
line throughout its range. Grows among broken, bare rocks, In disintegrated granite, 
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and in shallow rocky soils with little superflcinl moisture; best in deep, well-drained, 
moist soil. 

At north, sometimes in pure, open stands on grassy areas, but usually in open, park- 
like stands, preferably on north slopes with alpine fir, Knglemann spruce, Lyall larch, 
limber pine, and lodgepole pine. On summits of Cascades, commonly pure at timberline, 
and often in clu8te^s of from t\ to 7 trees, as if growing from same root. In southern 
Washington, with alpine fir, black hemlock, and yellow cedar; in Oregon, with black 
hemlock, alpine, lowland, and noble flrs, lodgepole and western white pines, and Kngle- 
mann spruce. In the Sierras, forming pure groups .it timberline, on east, south, and 
west slopes, with patches of black hemlock and western white pine, and at lower 
altitudes with logepole pine. 

Climatic Conditions. — Endures groat seasonal and daily ranges of toraperature. the 
former probably lying between —i\0^ and 100' F. or more. Very heavy snowfall, exposure 
to fierce winds, and a short growing season are characteristic of its habitat. Its 
moisture requirements are moderate. 

Tolerance. — Somewhat intolerant in youth, becoming less so with age. Rather 
intolerant in north, as compared with the south, where it shows a preference for north 
slopes. Believed to be more tolerant on good moist soils and at low altitudes, than on 
poor, dry ones near timberline. 

Repeoddction. — Generally a good seeder, but varies greatly with region and locality. 
In north, seeds at long intervals, in south, frequently. Large quantities of seed 
destroyed by birds and squirrels, and reproduction therefore scanty. Seeds wingless, 
and reproduction confined mainly to vicinity of seed trees. Unprotected by mother trees, 
seedlings are often damaged by winds, which whip the stems about so that they are often 
worn in two by rubbing against rough granite soil. 

Four-leaf Pine; Parry Pine. 

Pitius quadrifoWi (Pari.) Sudworth. 

DISTINGITISHING CHARACTERISTICS. 

This little-known nut pine is a mncli-branchoil. sbort-tmnked, low tree, from 
15 to 3() feet high and 10 to 10 inches in diameter. In old trees the trunk is 
often twisted and gnarled, with a wide crown of big, crooked branches ; young 
trees are short-bodied, with dense symmetrical crowns. Bark of old trunks is 
reddish brown, shallowly furrowed, rough, and with wide ridges, which have 
close scales. The foliage is blue-gr(»en, with a whitish tinge. The leaves occur, 
as a rule, in bimdles of 4, but clusters of 3. and sometimes of r>, are also found 
on the same tree; they are incurved, and from about 1^ to nearly 2 inches long 
(fig. 8). The cones (fig. 8) rli>en in August of the second year and the seeds 
are often shed before the middle of September. Seeds fall from the cones, 
leaving their narrow, thin wings attaclie<l to the cone scales (flg. S, a). They 
are chocolate brown with yellow-brown blotches. Indians gather the seeds for 
food. Seed-leaves, to 8. Wood, light j-ellowlsh brown, moderately light, very 
dense, and close grained ; not of commercial use. 

LoNOE\'rrY. — Trees reach an age of 200 to 280 years; those 10 to 12 inches 
In diameter are 130 to laO years old. Few records of longevity are available. 

RANGE. 

Southern California and southward into liower California. Arid mesas and low moun- 
tains southward from southeastern part of 8an .Taclnto Mountains (30 miles north of 
Mexican boundary). 

CALiroBNiA. — Occurs sparingly at .'>.000 feet on Toro Mountain (in Santa Rosa Moun- 
tains, Riverside County), in Coyote Canyon, at a iwint a few miles to west and near 
Van de Venter Flat, and a single tree stands on Nigger .Ilm Hill l>etween nemet and 
Coahullla; 10 to 12 miles farther south It occurs on Balkan Mountains (abovo Julian), 
at head of San Diego River; also vicinity of Larkln Station (near Mexican line). 
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Lower California.— Nenr Mexican line (20 milM sonthMat ol Tampo, San DIcko 
CouDty, CbI.). and from point a few miles aauth of boundar; it fornu forest about 30 
mile« wide, eitendlng orer plateau (nt middle eleTaCloDa) ; on IlBnaon Laguna RangP, 
and soiithwHrd on flan Tedro Martlr Range lo Mutb end ; ^nerall; at l.cno to n.000 
feet elcTBtlan above Blnsle-leaf pIQoD pine and below JeBrtj pine, completel]' eoverinjt 




lower paria of rniiRe. I>iil In lilnhcr parts formlne lielta on liolb o 

I^H-ally ncited al Sun Matlas SprlOK. 4.I>IH> fpel elevation: mesax near Maltonl : i< 

I)Ivld<> at S.IHHi rp^l : Kl Alamo, at .1,500 feel. 

0CC1IBREKCB. 

On arid meaas. tootlillla, and east, weat, and Bouth alopes. Not eiactlDK as In n 
and quality o( Kill. Commonly on well drained, coarBe, dr;. aballoiv boIIb of deco 
irranlte or llmestoDe. 
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Never forms dense pure stands. Most abundant in chaparral on east slopes with single- 
leaf ptilon, oaks, and Juniper, and In thinner stands on west and south slopes In dense 
chaparral. Numljer of trees varies per acre from 5 to about 100. In Lower California, 
in open forests, often with single-leaf piflon pine. Throughout its range, heaviest growth 
is at higher altitudes than that of plfion. 

Clim.vtic Conditions. — Best growth requires moist er climate, without such extremes 
of temperature as are endured by single-leaf piflon. Seasonal temperature of its range 
lietween 15** and 100** F. Rainfall averages between 15 and 25 Inches throughout its 
distribution. 

ToLKKANCE. — Little knowu of light requirements, but its growth in dense chaparral 
indicates tolerance of shade during early youth. 

Reprodi.(?tion. — Moderate seeder ; cones often locally produced about every year. 
Wingless seeds, shed near tree, are largely eaten by birds and squirrels and gathered 
by Indians for food. Exposed soil with little humus most favorable seed-bed. Germina- 
tion moderate. 

Single-leaf Pine. 
Pinuti iHonophylla Torrey and Froniont. 

I)I8TIXr,lTISHINO CHARACTERISTICS. 

Unique among all Anierirnn spooies in having single leaves, as indicated by 
Its sclentltio name. Generally known as ** nut " or ** pifion " pine, but It is 
highly desirable that the distinctive mark of this tree should l>e fixed by adopt- 
ing ** single-leaf pine '* a.s Its common name. Mature trees have short trunks, 
rarely straight, and wide, rather flat crowns of short, heavy, twisted, and bent 
branches, which are given off near the ground and often hang low, giving the 
api)earance of an old apple trei». Ycmiig trees, with their low, thick trunks, sur- 
mounted by pyramidal crowns of rather straight, rising branches, have a very 
different aspect. As a rule, the single-leaf phie does not exceed 25 feet In height 
and from 12 to 15 inches in diameter. In protected and otherwise favorable 
situations it may reach a height of from 35 to 50 feet, but*it is characteristically 
a low, sprawling tree. Kark of young trunks is smooth and dull gray, 
while that of old trunks is roughly and irregularly furrowed, nearly an Inch 
thick, and with thin, close, dark brown, sometimes reddish brown, scales. The 
general color of the foliage is pale yeHow-green with a whitish tinge. The 
single (or very occasionally doubh*) leaves are stiff, curvinl toward the branch, 
prickly, and from about H to 2^ inches long — generally al>out H Inches long 
(flg. 9). A season's growth of leaves remains on the tn»e about five years; not 
rarely leaves persist ten to twelve years. A striking peculiarity of seedling 
trees is that they continue to produce only i)rimar>' leaves for six or seven 
years, after which they put forth normal foliage. Cones (fig. 9) are matured 
in August of the second season ; they shed their seetls. which leave their thin, 
narrow^ wings attached to the cone scales, within about a month afterward, 
when the tii>s of the scales l)ei^)me shiny and a deep russet-brown. Most of 
the empty cones fall from the trt»es during the winter or spring. The seeds 
(tig. 9, c), are dark cho(X)late brown, with dull yellowish areas; extensively 
gathered by Indians for fiMMl. Seed leaves, 7 to 10. Wood, yellowish brown. 
very fine-gralnetl, moderately light, and very brittle. 

LoNGE\'iTY. — An exceedingly slow-growing tree, reaching an age of from 100 to 
225 years. Further nn-ords of longevity are rtHpiired. 

RANGE. 

Desert regions of ITtah, Nevada, Arizona, southeastern California, and northern lA>wer 
California. 

Califobnia. — in southern Sierras, on east slopes at alwut 0.000 to 8.000 feet from 
Lojaltoo, Sierra County (extreme northern limit probably still undetermined) and 
MarkleeviUe Creek (east side of Sierras) southward to vicinity of Walker Pass, where 
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It dMcendB to 4,300 tf^t ; wtille i 
It occurB at T.SOO to I) 100 feet 
near illvlde : Loyalton nortb alo 
Itlver at Tehlpltl Valley and nbo 
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Fork of Kern River ao th of Monnche \n ley ocpura over whole bas n to i#low Walker 
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Antelope Valley southwnrd ; West Walker River region eastward to wltbin 8 miles of 
Bridgeport; westward on river into mountains to T^avltt Meadow (7,1^0 feet): east 
side of Bridjireport Valley to west end of Mono Lake ; Mono Basin and lower slopes west 
of lake up slope on entrance to Bloody Canyon, also on east and southeast sides of 
lake : south of Mammoth rej^ion on hills al)Out Lonj? Vulley and l)etween T^ivg and Hound 
valleys. Inyo County: Hills at head of Round Valley ; east slopos and summit of bills 
north of Bishop, and opposite l>ottom slope of White Mountains (near Benton), here down 
to npper edge of valley (about r>.r>00 feet altitude) ; northeast of Benton over plateau at 
about 7,000 feet (between California and Nevada) : south of Bishop higher on White 
Mountains, forming belt on middle slope, and rising until lower limit on nn east Bloi>e is 
6,700 feet ; west side Owens Valley forms a belt l)etween 0.000 and S.OOO feet : l*anamint 
Range west of Death Valley, common in Juniper \wit on summit, and ranging (in Imsin 
above Wild Rwe Rpring) on northwest sIo|)e of Telescope IVak. between al>out C.400 and 
0,000 feet. On Providence Mountains (west (\)Iorado River) above r»,()00 fwt. On 
southern Cross ranges at Tehachapi Pass (Tehnchupi Mountains) down to HJOO feet ; 
on Piute Mountains ; near head of Callente Creek al)ove 4.000 feet ; north part of Telia- 
chapi Pass (Mohave Desert side Tehachapi Basin) at iJ,7()0 feet ; lower slopes of Teha- 
chapi Mountain, Antelope Canyon. Tejon Mountains (between Castac Lake and Cuddys 
Peak) in Cudahay (^anyon ; at TeJon I'anyon and on hills near Fort Tejon, at 4.(MK) to 
6.000 feet. Occurs also on 'east base of Mcmnt Pinos. in San Kmigdio and Frazier moun- 
tains at 2,600 to 7.000 feet, and on San Rafael Mountains, alxive 8.000 feet. Not on 
southern mountains of Sierra Madre. but on Mount Islip and otlier north slopi^s westward 
to Big Rock Creek : one trt^ known on Mount Lowe and another near mouth of Santa 
Ana Canyon. In San Bernardino Mountains, abundant on north slopes, in northeastern 
part, at 4,000 to r»,000 — sometimes up to 7,000 feet, and extending westward to Mohave 
River. From San Jacinto Mountains to Santa Rosa Mountains it occurs on desert slop<^s 
above 4,200 feet, extending eastward to Kl Toro Mountain and Palm Springs on Colorado 
Desert, here growing at an elevation as low as 2,000 feet. Summits of Coast Range near 
Mexican boundary and .lacumba Spring (2.'{ miles east of Campo) at 3,000 feet. 

Lower California.- On east sIo|>es (I)eIow 4..'>0(> feet) from central table-lands to 
plains of Colorado Desert and several miles south of Mexican lioundary. 

The (letaileil rango of this pine onst of the Pacific region will l)e dealt with in 
a future publication. 

OrCURRENCK. 

Arid low mountain slopes, canyon sides, fiK)thlliH, and mesas. 

Requirements of soil moisture and quality (»f soli similar to those of associates, Juni* 
pers and chaparral, and are less than those of other conifers in its range. Commonly in 
coarse, gravelly soils, shallow deposits overlying granite, limestone, or shale, often in 
crevices of rocks. 

Usually with other species, but frequently in pure, open stands over large areas. 
Sparingly in chaparral ; commonly with mountain mahogany, California Junii)er, oaks, tree 
yuccas, or occasionally with straggling white fir and .Jeffrey pine. Largest growth and 
pure stands mainly at lower elevations. 

Climatic Conditions. — Endures very great aridity, characterized by high tempera- 
ture, rapid evaporation, light pre(*ipitation. niui little humidity. Rainfall varies from 
about 16 inches in North to less than r> inches In South. Snowfall. 4 feet in Sierras, 
but absent or very slight over much of tree's range. Temi)erature ranges from —2° F. in 
Sierras to 122** F. in Mohave Desert. In desert mountains of southeastern California 
and Nevada it endures combined molstiire and heat from February to May, extreme 
drought from June to November, and extreme cold from December to January. 

TOLKRANCK. — Very intolerant throughout life ; but seedlings appear to grow faster if 
protected for several years from hot winds. 

Rrphoduction. — Bears see<l alnmdantly al)out every year. Wingless see<ls fall near 
tree. Largely eaten by birds and sipiirrels and collected by Indians and whites for food. 
Exposed soil best seed be<i. Reprodiiction usually very oi)en or scattered — never dense. 

Bristle-cone Fine. 
Pinits ariittata Kngclniann. 
I)I8TIN(a:iSHINCJ CHARACTERISTICS. 

BrIstle-cone pine, an alpine siKH'ios. and only a strajru:ler in the Pacific country. 
Is known in the field as ** fox-tail pine" and "hickory pine," but sinci* these 
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names are applied oIki to other species It Is hoped that the more appropriate 
name, "bristle-cone pine," may replace them. The trunk Is usually short, 




from 15 to ao feet high ntid from 12 to 18 Inches in diameter, with a ratlier 
wide, bush}- crown of loug. Irregularly upright top limbs, and sborter, drooping 
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lower ones. Somewhat larger occasionally. The hark of old trunks is a dull 
reddish hrown and is rather shallowly furrowed, the main flat ridges Irregu- 
larly connected hy narrower slanting divisions, whereas the limbs, as well as 
the trunks of small trees, are smooth and chalky-white. The deep green foliage 
Is densely clustered at the ends of the twigs, the needles seeming to be pressed 
down; in this respettt closely resembling the true fox-tail pine. Five leaves, 
about li to li inches long, are borne in a cluster (flg. 10). Leaves of each 
season's growth i)ersist approximately twelve to fourteen years. Rii)e cones, 
matured at the end of the second season, are from 2^ to al)out I^i Inches long, 
deep chocolate brown with a purplish tinge, the end of each cone scale tipi>ed 
with a bristle-like, very fragile prickle (fig. 10) ; unexposed parts of the scales, 
clear reddish brown. Seeds (fig. 10, o), pale brown with irregular black spots, 
are shed from al>out the last of September to tlie middle of October. Seed leaves, 
6 to 7. Wood, pale brownish red, light, usually rather coarse-grained, soft, and 
very brittle. On account of the i)oor form of the tree the wood is of no economic 
use; sometimes employed for minor local puri>oses in the region of greatest 
abundance. 

LoNGE\'iTY. — Little is known of the ages attained. Trees from 10 to 20 inches 
in diameter are from 200 to 2Z)i) years old. 

RANGE. 

On high peaks from Colorado to Houthern Utah, central and southern Nevada, south- 
eastern California, and northern Arizona. 

California. — Known only on the Panamint Range at 7,800 to 10,800 feet, and also 
on the adjacent White and Inyo Mountains. Reported to \)e on the high Sierras east 
of Yosemite Park and on Mount Plnos in Ventura County, .but these stations require 
further investigation. 

Range in Rocky Mountains will be described In a future bulletin. 

OCCURRENCE. 

Ridges, rocky ledges, and (mainly) south slopes, here often predominating. On thin. 
rocky soils : often on volcanic soils of cindor cones. Usualiy in Isolated situations 
where snow melts early and evaporation is rapid, so that the tree is sul>Jocted to more 
or less prolonged dryness of soil during summer. Rarely forms pure forest, hut usually 
Is found In scattering stand with grassy ground covor and llttio or no underhrush. At 
lower altitudes, with limber and 3'ellow pines, white fir; higher up. In thickest part of 
Its belt, associated only with limbor pine. 

Climatic Conditions. — Seasonal range of temperature endured from about —50" to 
05* F. Radiation rapid and daily range of temperuturo grout. Annual precipitation 
from 20 to 80 inches, and very largely snow. Rainfall irregularly distributed ; dryest 
months, July and August. Atmosphere dry. 

Tolerance. — Apparently intolerant of shade, nover forming dense stands. 

Repbodl'CTION. — Trees bear con»^s when about 20 years old. and sned is produced prac- 
tically every year thereafter. There appear to b<» regular m^vd yoars in which seed 
crop Is heavier than usual. Seeding takes place to a distanco of .at least (JOO foet from 
mother trees. Seeds eaten by rodents and quickly killed by tire. Best seed-bed is 
exposed mineral soil, but seedlings often grow in gra&s and litter; tbey thrive best on 
slopes with little underbrush. 

Foxtail Pine. 

Pinus halfoiiriana Murray. 

DISTINOUISHIXO CIIARACT1':RIST1(^S. 

Distinguished from its as.<«K'iates by a narrow, bushy crown of irregularly 
long upper branches, the smooth bark of which is chalky-white. The deeply 
fissured, bright cinnamon-brown bark of mature tninks (with squarish plates) 
is also yerj' characteristic. Height, from 35 to occasionally 00 fe(»t, and diam- 
eter, from 10 to 30 Inches. Trunks are clothed with short brandies. l)elow the 
long upper ones, for one-half or two-thirds of their length ; fairly straight, but 
rough with knots and the swelleil bases of branches, and usually ta])ering 
rapidly in tlie upper half. The foliage, which Is a bright blue-green, covers the 
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ends (if tlie branehos very (Icnscly fur 10 tit 20 iiicUen: this clone, tail-liko 
iirruiiKeiiieiit of tlie leiives sumieMted tlw ciinimon nnine of tlie treo. Tlie lenves, 
T) III a huiiitle (llg. 11). nre eiirveil mill closely pressed to the hrnnpli. Somo 
fit tlie yeiir's Rrowth of leiiveM fiill ilurlng the eighth or ninth ye;ir, but iirntit 
of tlieni iierHlBt until ttie tenth or twelftli year. The cones (flj;. 11> iiri' 
matured by the middle or end of Aii)!<iBt of the second yenr, when they lire ii 




» bnlfi 



deep purple. They shed their seodti (flg, 11. o) In Se|ileuil)er, at which time tlip 
tips of the BcnleH are a dark rwl-hrown or rnsset-brown. Couch full fmui the 
trees duriiig late autumn or In winter. The seeds are lilotchoil iinil N|ii><'kled 
with dull pur|ile. Seed lenves, reiriilarly Ti. Wood, wift, llKlit, ycllon--l>rinvri. 
very close-grained mid brittle; suitable for second-class lumber, but rarely uBeiL 
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Longevity. — Mature tr<H.»s reach an age of from 175 to 310 years. Age 
limitB imperfectly known. Trees from 18 to 21 inches in diameter are JCrom 
a20 to 355 years old. 

BANUK. 

Confined to (California at hif^h elevations on the head of the Sacramento River, of 
northern Coast Raniux% and of the southern Sierras. On Scott Mountains, Sislclyou 
(*ounty, at 5.000 to G.OOO feet. Mount Kddy, and Yola Bull (Tehuma County). In south- 
ern Sierras on both sides of divide between head of South Fork of San Joaquin Uiver and 
that of North Fork of Kings River (in T. 8 S., R. 28 E.. T. S., R. 20 E). Southward It 
appears on west side of main divide at Kearsage Pass at the head of South Fork of 
Kings River, where it ascends to 12.000 feet, continuing southward to within a few miles 
south of Monache Peak. On Mount SilHman. ascouding to 10.500 feet, on Tliarix^ Peak 
at 9,000 to 10,000 feet, at 10.000 feet on Kaweah peaks, and at 0.000 to 11.000 feet on 
all divides which define bend basins of Middle and East forks of Kuweah, Kern, Little 
Kern, Middle Tule, and South Fork of Kern rivers. On upper Kern River it occurs Xye- 
tween 10.500 and 11,500 feet, on Little Kern at elevations above 0,000 feet, on Middle 
Fork of Kaweah River at IO.(KM) to 10,500 fee(. It reaches to the east slopes of the 
main Sit^rra divide only at the head of Cottonwood Creek, where it occurs at 0,000 to 
11,500 feet. 

0<XURRENCK. 

Bare, high, rocky slopes and summits of ridges at timl)er line. Chiefly on broken and 
disintegrated granite, which is often very coarse, shallow, and quick-drying and subjivt 
to great variation in temperaturt\ With lodgepole pine, California n^d Qr, and black 
hemlock in lower part of range ; at higher levels with western white pine ; toward its 
upper limit often in open stands with white-bark pine or in pure stands which are some- 
times of considerable extent ; at tlml)er line, \isunlly the only species. 

Climatic Conditions.— Kndures great seasonal and daily rangi^ of temperatun*, short 
growing season, heavy snowfall, moderate spring rainfall, and extreme drought in sum- 
mer. Requin^s but little moistiire. 

Tolerance. — Little tolerant of shade at any stage of growth; does not form dense 
stands ; similar in this resi>ect to limber, white-bark, and bristle-cone pines. 

Reproduction. — Moderate seeder. Some cones locally produced nearly every y«»ar, 
with especially heavy se<»d years. Seed widely disseminated by wind and flood waters, 
but eaten in large numbers by birds and rodents. Best germination in exposed mineral 
soil. Reproduction never dense. 

Torrey Fine; Soledad Fine. 
Pihua tarnyana Tarry. 

DISTI X(a' ISIII XC ( I IARA( TKRI8Ti(\S. 

The Torrey pine is little known, except in its very confined seaconst range. 
Exposed to high winds it is a low, crookcil, heiit, or sprawling tree from 2T\ to 
35 feet in lieight and from 8 to 14 inches in diameter. Away from sea winds 
It has a straight trunk and a height of 50 or (K) feet. The crown is small, 
rounded, and often comiwsed of only few large, greatly develo|»ed branches. 
The trunk bark, about an inch thick, is roughly and deejily broken into ridges 
with wide, tiat, pale reddish-brown scales. The bark of branches and of young 
trees is thick, siH)ng>', and <lull gray. The foliage Is dustereii in large bunches 
at the extremities of the stout branches, and has a dark gray-grec»n <*()lor. 
The heavy leaves (fig. 12, «), 5 in a bundle, vary from 7* to alxnit K5 inches 
in length. Little is known of the duration of the leaves, but they are retainwl 
for at least 3 or 4 years. The cones (fig. 12) are ripe early in August of the 
third season. By the middle of September some of the seeds (fig. 12) are 
shed; a number are held in the cone for several years after the cones fall. 
The ends of the cone scales are a (Uh»I) russet or clKK'olate brown. Cones are 
strongly attached to the branches by thick steujs and usually remain on the 
tree for 4 or 5 years; they break away at their base, a imrt of which is lett 
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uttached to the tree. Seeds dark brown with areas of yellow-brown. An 
unusually large number of seed leaves are develoiied by seedlings, from 12 to 
14 being the usual number. Wood, pale reddishTbrown, soft, very brittle, and 
wide-grained. This tree is of such rare and limited occurrence that the wood is 
of no commercial importance. 

Longevity. — Little is known of the longevity of this pine, which is rarely 
cut Trees from 10 to 12 inches in diameter are from 75 to 80 years old. 
It appears to be a comparatively short-lived pine ; its ordinary age is probably 
from 100 to 150, and not more than 200 years. 

RANGE. 

Conflned to a limittMl area in San Dipgu County and to Santa Rosa iBland, southern 
California. On the mainland it occurs in a strip about 1 mile wide on both sides of 
the mouth of Soledad River, from a point on the north 3 miles north of Del Mar, a 
mile and a half from the Paciflc coast, to a point 5 miles south of Point Pinos. 

OCCURRENCE. 

Highlands adjacent to sea and on sides of deep ravines and washes leading to coast. 
On mainland growing in a disintegrating yellowish sand roclc. On Santa Rosa Island, 
in a soli of mingled earth and loose rock, or sometimes in rather thick soil over un 
broken rock. Largest trees on sheltered sides of hills and spurs of canyons protected 
from sea winds ; sprawling and distorted in exposed situations. Much scattered and 
with little or no other growth except thin chaparral. 

Climatic Conditions. — The temperature of its range varies annually between i.j** and 
05" F. About 15 inches of rain falls during the year. The air is humid and a large 
proportion of the days are cloudy or foggy. 

ToLEitANCK. — Apparently demanding full light, as shown by scanty foliage and growth 
in very open, scattering stands. Little is known of its silvlcal characteristics. 

Repboduction. — Prolific, annual seeder, bearing well when from 12 to 18 years old. 
Seeds discharged mostly during third year, the cones with remaining seeds falling about 
the fourth year. Germination takes place in crevices and washed mineral soli. Seed- 
lings arc rather numerous in vicinity of trees, both on mainland and on Santa Rosa 
Island. 

YELLOW PINES. 

Western Yellow Pine. 

PinuH ponderosa Lawson. 

DISTINGUISHING CHAIL\CTERISTK8. 

This is a massive, straight-tniukod tri»e with a loiij?. narrow, open crown of 
huKt*ly <leveloiKHl bent brandies. The narrow colunniar crown, with scnttercMl 
branches, upturned at their ends, is diaracteristic. Often one or two large 
lower branches are separated from the crown by 20 or more feet of clear 
trunk. Trees grown in an oi)en stand bear branches close to the ground, retain- 
ing this long low crown through<mt life. The trunk is smootlily cylindrical, 
with little tapi^r until tlie large crown branches are reached. Heiglit, from 125 
to 140 feet, with a practically clear trunk of from 40 to 60 feet : diameter, from 
3 to 4 feet Its maj(»stic size is surpassed among its kind only by the sugar 
pine. Unusually large treses are from 150 to ISO feet high, while trees are said 
to have been found over 200 feet high. The largest diameter recorded is ai>ont 
8 feet. The bark of old trunks is marked by very broad, shield-like, russet-red 
plates, which may be from 3 to 4 inches thick, especially near the base of the 
tree. The surface of this bark is peculiar in being made up of small, concave 
scales. Younger trees, up to 2 feet in diameter, are quite unlike older ones in 
having dark red-brown or blackish, narrowly furrowed bark. Young shoots, 
which have a strong odor of orange when broken, are yellowish green and 
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later brou'nlnh. Thu folingi-. boriu' In lu-iivy bruHb-llkc I'lustcrn at tin- irndx of 
bare brnnclies. Is deep yellow-Brcen. The leaves (lis. l.t. n) oecur .1 in a 
biinille (rarely 4 and 5, eblefly on yunug MiplhiKN). Th(\v vary from about 41 




to 11} Inches. Eaeli wiischik jri 
Tcara. The coaee (fit:. V.i\ uiatiiri' curly l[i .\it>;ii»<t of tlie soimil nviwin ami 
■re rarUlble aim In size niul .■olr.r. Tli.- ifini-s i.f koiiio in-cw im> Ut^'iW iT-.i-iw.- 
gnan wben mature, while thost; uf oihtr trwH Ate *\ivtV. v^^\A«< ^-^i«''1 ">* ''^ 
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other essential difference between trees bearing cones so dissimilar in color. 
Tiie cones are from 2} to about 5} inches long and from li to about 2 inches 
thicls. The ends of the cone scales, after shedding their seed (mainly in 
September), are russet-bro^-n and shiny. After this the cones begin falling, 
and by early winter they are all down. A characteristic of the cone in breath- 
ing away from the branch is that some of the basal scales are left on the tree. 
The seeds (lig. 13, h) are marked with purple spots and blotches on a dull 
yellowish ground; the wings are light purple-brown. Seed leaves, 5 to 9. 
Wood, very variable in color, from a pale lemon yellow to an orange brown or 
reddish yellow. Wood, usually rather light fine-grained, and sometimes so 
light and so slightly resinous ns to be sold as lumber for " white pine ; " of high 
commercial value. 
Longevity. — ^A long-lived tree, attaining an age of from 350 to 500 years. 

RANGE. 

■ 

From Bouthern British Columbia to Lower California and northern Mexico, including 
its Rocky Mountain form (P. pomlrrosa 8copulorum)^ occurring in every State west of 
the Great Plains and one hundredth meridian. 

British Columbia. — East of Frnscr River and south of " Chasm," near Clinton and 
Great Shuswap Lake (latitude 51° 30') to Gold and Selkirk ranges; in Columbia- 
Kootenai Valley to head of Upp<'r Columbia Lake, to head of Lower Arrow Lake, and 
along Kootenai Lake to Canadian line. 

Washington. — East of Cascades, between 1,800 to 3,300 feet — sometimes up to 6,000 
feet, and nearly to sea level on Columbia River in Cascades. West of Cascades, limited 
to following localities : Dry slopes 2,000 to 5,000 feet above Lightning Creek in Upper 
Skagit River basin, and gravelly prairies near Roy and Hillhurst (Pierce County), south 
of Tacoma. East of Cascades (Washington National Forest), at 1,500 to 3,000 feet 
reaching 1,100 feet on Lake Chelan and 6,000 feet at head of Poison Creek and Chelan 
Range : southern part of Forest, watersheds of Entiat, Wenache, and Yakima rivers at 
200 to 5,500 feet. Rainier National Forest, at 400 to 6.200 feet. Colville National Forest 
(northoastrrn part of State), below 4,000 feet; noted in valleys of Trout Creek, West 
Fork of Sans Poll River, and on Kettle River. Blue Mountains (Wenaha National For- 
est.), at 1,500 to 4,000 feet. Limits on west and north sides of Columbia and Snake 
rivers as follows: At southwest, to Bickleton and Cleveland (Klickitat County), and 
upper west slopes Yakima River north and northeast to Elleusburg (Kittatas County) ; 
sometimes reappearing on latter river along Northern Pacific Railroad, along both sides 
of Columbia River — Y'akima River Divide, below 5,000 feet, sometimes down to Columbia 
River bottom, southward at least to Priest Rapids. Chelan, Okanogan and Ferry coun- 
ties, nearly to Columbia River and often on opposite slopes. Lincoln and Spokane 
counties, to south slopes of Spokane River and west and south borders Spokane County. 
Whitman County, only near Colfax and in tongue northeastward into Idaho. 

Orboon. — Cascades, Klamath River Basin, and Blue Mountains, generally at from sea 
level to 5,850 feet. East side of Cascades, low foothills up to 5.000 feet at north, and 
at 4,000 to 7,000 at south. Eastward along Columbia River from Bonneville (west limit) 
to The Dalles, into Deschutes River Valley west of river, to point 5 miles west of Wapl- 
nltla, down to 2,300 feet near Simnasho, 10 miles west of the river at Warm Springs 
Indian Agency, Metolius Canyon, west border Fly Creek Desert, upper Squaw Creek, 
east side Deschutes River (few miles north of Farewell Bend), Pine Mountain (half 
way between Pauline Lake and Bear Buttes), 3 miles below Farewell Bend (road to 
Prineville), Pauline Creek, East Fork Deschutes, Sinks Creek, and Klamath Marsh. 
West side Cascades, south only of latitude 44** 25% extending southward into Siskiyous 
and on east slopes of Coast Range, at 1.300 to 6,000 feet elevation, Klamath Gap and 
gaps south of Lake of Woods, valley between main Cascades and mountains west of 
Aspen Lake, eastern base of Cascades, and eastward throughout Upper Klamath Basin 
to Warner and Kokeep mountains (east of Warner Lake). In Warner Mountains, east 
and northeast of Goose Lake to mountains and east of Lakeview in gap between north 
and south masses of Warner Range ; not on west side lower slopes of Warner Mountains, 
but in canyons and from Sugar Loaf Mountain southward for several miles ; descends on 
east base of Warner Range to about 5,600 feet. Kokeep Mountains, in few canyons and 
elsewhere on cooler slopes; Dc Garmo Canyon, from 5,500 feet upward; east side of 
Kokeep Range, at site of old Camp Warner (Warner or Guano Creek) at 5,800 feet 
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elevation. In Blac Mountains (low hills west of Canyon City), including Grande Bonde 
Basin, at from 1,500 to 4,000 feet. 

California. — Northern part and southward In coast ranges and Sierras to southern 
cross ranges. Throughout northern California from a little nlwvc sea level to 7.000 feet 
but not in immediate valleys of Upper Pitt, Shasta. Scott, and Iloopa rivers, southern 
part of Modoc lava beds, highest peaks of Salmon, Trinity, Scott, and Siskiyou mountains. 
Eastward to northern part of Modoc National Forest. Shafer. and Warner mountains, on 
latter at from 7,000 feet eastward Into Surprise valley to 4,800 feet ; absent from 
Madeline Plains and desert ranges of northern Nevada. Westward to Paciflc coast fog 
belt, ranging over lower slopes of Scott Mountains, oast and west arms of Salmon 
Mountains, valleys of Russian Crock and Smith Rivor, In which it goes nearly to sea 
level, and southward in Modoc County to Glass Mountain (at 4,500 to 6,700 feet), 
Happy Valley, and 10 miles north of lookout. Shasta and Modoc counties to ridge 
l)etween Fall Rivor and Rig valleys. Hot Crook, Lassi^n Peak, and nearly to Ilaydenhiii ; 
also at>out Eaglo Lako, Susan villo. and west side of Henry Lake. North and South 
Forks of Salmon River, Trinity and Klamath rivers, reaching its western limits on 
mountains between Hoopa Vulley and Redwood Creek, valley of Tapper ^Mad River and 
Van Dusen Creek, and those near Sherwood (Mendocino County) ; near Cahto and 
Russian Valloy from Wllllts southward. Eastward to Shasta (town) at from 1,500 to 
5,000 feet, and in Mount Shasta National Forest at 2,000 to 6.000 feet. Southward in 
McCloud, Pitt, and Sacramento valleys to Keswick (Shasta County), south of which it 
descends Coast Range eastward only to 2,300 foot altitude (west of Redding) ; farther 
south to point 6 miles west of Beegum, and in Tohama County to 3,000 foot (west of 
Paskenta). Lasson Poak, Diamond Mountain, and Plumas National Forests, on ridges 
and flats generally at 2.000 to 6.000 feet. Northern Sierras, at 1,000 to 7,000 feet, and 
in Sacramento Valley above 1.500 feet. Absent from Sierra Valley. Westward on east 
aide of Sacramento Valloy (Tehama County) to point 2 miles west of Payne (1,700 feet) 
and 1 mile west of Lena; Butte County to 1 mile wost of Paradise (1,700 feet), ridges 
west of Yankee Hill, and Bidwell Bar (1,300 feet) ; Yuba County to upper Dry Creek and 
neighboring hills, I^fTorty Peak (1,150 feet), Stanfleld Hill (880 feet), Flannery Peak, 
and mountains east of Willow Glonn Creek, hills betwoon Oregon House and Dobbins 
Creek, and Oregon Hills ; Nevada Ccunty to west of Nevada City, Grass Valley, Wolf Creek, 
Bear River, and Colfax : Placer County to Weimer, Applegate, Clipper Gap, and first one 
above Auburn (1,500 feet) on Southern Pacific Railroad. Eastern limits: Plumas 
County, to Indian and Genesee valleys, Quincy, Beckwith, and mountains on east border 
of Sierra Valley ; Sierra County, east on west slopes Sierras to Bassett Road House 
(5,200 feet), on east slope from 5.800 (oast of Y'uba Pass) eastward into Nevada to east 
front of Sierras and Mount Rose al>ove Reno, at 6,000 feet and over. Placer Countj/: 
Eastward on west slope of Sierras to Blue Canyon and Emigrant Gap at 5,200 feet, 
Cisco at 5.000 feet, and beyond F^orks House (5,500 foot). East side of main Sierra 
divide, north of Weh1)er Peak, and south of It at Donner I^ass; also on heads of Miller 
and McKlnney crooks, but not about Beckwith Pass. General on west slope of southern 
Sierras and in Stanislaus National Forest, at 2,000 to 6,000 feet, but In Lake Tahoe 
National Forest at 3.000 to 6.000 feet. Eldorado County: Westward to Coloma (1,000 
feet). Shingle Springs (1,500 feet), 1 mile east of Nashville (1,500 feet) and Oleta 
(1,800 feet) ; eastward on wost slope Sierras to Echo (5.500 feet). Amador County: 
Westward to Big Indian Crook (between Nashville and Plymouth), 4 miles east of 
Plymouth, . Rancheria Creek at 1,200 feet (between Amador and Oleta), upper Sutter 
Creek, and li miles east of ,Iackson at 1,400 feet. Calaveras County: Westward to 4 
miles east of Mokelumne HIU at 1.500 feet, 3 miles east of San .\ndreas and on Mount 
San Joaquin and Bear Mountains ; eastward on wost slope Sierras to 10 miles l)elow 
Bloods at 6,600 feet. Tuolumne County: Westward to Robinsons Ferry (Stanislaus 
River), gulch between Sonora and Jamestown, SaulsbyvlIIe (or Soulsbyvllle?) Tuolumne, 
1 mile west of Big Oak Flat, Ponon Blanco Ridge (5 miles northwest of Coulterville) ; 
east on west slopes of Sierras to Middle Fork Stanislaus River between Cold Spring and 
Eureka Valley at 6,000 feet. Aspen Meadow at 6.200 feet, and Iletch Hetchy Valley. 
Mariposa County: West to Coulterville (2,000 foot), ridge west of Mariposa. Chow- 
chilla Hill and upper Chowchllla Canyon to 2.000 feet. 18 miles northeast of Raymond 
at 2.000 feet ; eastward on west slope Sierras to Yosemite at 7,000 feet. Chinquapin ridge 
between Wawona and Yosemite at 6,200 feet, and to a few miles south of Wawona 
at 5,700 feet. Madera County: Westward to point 2 miles northeast of Wassama at 
:t.000 feet. Fresno Flat at 2.400 feet, ridge between Fresno Flat and Coarse Gold 
Gulch at 3,100, short distance west of North Fork at 2,600 feet ; eastward on west 
slope of Sierras to head of Fresno Creek at 5,000 feet. Fresno County: Westward 
lo Tollhouse and Burr Valley. Rush Creek, mountains east of Big Creek and l)etween 
Kshom Valley and Badger : eastward on west slope Sierras to Kings River, upper 
Mill Creek, and Redwood Mountain. Locally noted on East Fork of Kaweah River, 

15188—08 4 
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at Ci.non to 7.O0O foot ; Middio Fork of Knwoah to liuck rnnyon at 7.r»(>0 foot ; Roquoia 
Nationul Park, h( r^.iHH) to (»,o(>o f»'ot : Middlo Fork of Kinp) Ulvor at mouth of Crown 
Crwk : South Fork of KIiikb Rlvor, from mouth of liublw Cr<H»k 2 mllos up, and from 
CopiK'r rrook li mileR up, at S.700 feot : Kern Rlvor canyon to point al)ove Soda Sprlnpi ; 
South Fork of T»iIp Rivor from East Tu\o Indian RoHorvatlon eastward. Orwnhorn 
M(»untalnK; I'lute Mountains and Mount Rreckenridjje at (MMH) to 7.0(H> feet. Tehachapl 
Mountains on most ol ridges aljove (i.Ooo f«H»t ; noted in Tejon Canyon, south of which It 
has not lu'i-n d«'toctod. Coast ran^^os, almndant in Stony Crook National Forest at :UKM) 
to i't.tHm foot : soarco in Sonoma County, common in Napa County, ospocially on Howell 
Mountain i)latenu south of An^irwins, but unknown on inner ranges lioundiuK Solano and 
Yolo count los. In San Francisco Ray ri»irion. rocordod only from Mount Hamilton. 
Santa Cruz Mountains and northward in soaward coast ran;;i? to Woodsldo. Southern 
Santa Kuola Mountains, at 1,(MK) to r>,()00 foot. Santa ilarl»ara National Forest, only 
letwoen Thorn Meadows and Tine Mountain Lod^e. on San Rafael and Hi^ Tine moun- 
tains. Mount Mrduico, and in part of Alamo Mountain r<»»rion, at 4,750 to 0,750 feet; 
near Mount IMnos (S. V2, T. (» N.. R. ill' W.). al)ovo 5.750 foot. San (Jnbrl<*l National 
Fon'st. at 5.5(m» to t>.00<) foot from hoa<l of Shoop Crook throu{;hout T'ppor Swarthout 
Valley, as well as to some of hl;;hor parts of San Cahriel and San Antonio watersheds; 
also on Mount Wilson. IMue Flats. Hrowu Flats, and in Mount (ileason country. San 
Itornardino National Forost, in Littlo iloar Valloy to Sawplt Canyon, and los.s abun- 
dantly nearly to Clej;horn Pass and I>eep Creek; usually at 4,500 or lower, to 0,000 fwt, 
hut sumi'tiuK's at O.suo on the rauKc fronting Mohavo Dosort : Santa Ana Range at about 
l.«;oo foot. San .lacinto Mountains, at :\,imn to O.ooo foot: Tahipiltz Valloy at 0,000 to 
0.(>oo fo«'t, Onstatt and Strawborry valloys ; I*alonuir Mtmutaln. in l>oane Valley only. 
Farthrr south, notod al)out .lullou and in San Luis Roy i'anytm. 

Idaho." Nortiiern and c«'ntral parts generally at 2,000 to 7,000 feet. Priest River 
Xatf(mal Forost, at 2.000 (o 4.ono fet»t. Co«uir d'.\lon(» Mountains, valleys, bottoms, 
bonchrs, and lower slopos, up to 4.1MM) foot. Hittorroot National Forest, slopes and flats 
up {o 7,500 foot ; also about west and south Ixmndarles, including a deep extension into 
tin* n'**i'rvc» near south and nihhllo forks of Cloarwator Rlvor. Thntuna Hills (near I*ull- 
man. Wash.). Sawtooth National Forrst sloprs and ridgrs at 2.500 to 5.000 Uh*X. 

Montana. — Mainly wost of Ciuitiuental IHvido up to :{,:{00 foot ; Flathead Valley re- 
gion, up to 4,125 fool. Valloy of North Fork of riathoad Rlvor. between Indian and 
Logging croi'ks, and Kootonai Valloy < small areas). Ulttorroot Valloy up to 5.800 feet, 
Xorthorn part of State, but not on oast side of Continental Divide. n<»r on Whitotlsh 
.Mountains. Farth<'r south, oast of IMvUh'. sparingly on Llttl<» Rolt Mountains lM»tw<»en 
O.oon and 0,5t»o foot : in Elkhorn Moiintalns at 4.000 to 5. .'00 feet, and In .\bsaroka 
Division (»f Yollowslone National Forest at 5.5oo to O.ooo feet. 

Tho pino orcurriiifj: mainly oust of tlio Uockit's and thmn^rliont tlio region 
sontliwai'd in To.xas and Arizona is J*}nii-s itomlcntsa scopulfHuin, tlio detailed 
ranjro of whicli will 1k» dealt with in a later l»ulletin. 

om UKK.NCK. 

On dry and moist slopos. on lops of ridges, and in canyon bottoms. \'ery moderate In 
soli ro(nilreniontN. (Jrows on all soils from glacial drift and V(»leanb* ash to deep, loose 
sands and stItT clays; dry, well-draine<l sandy or irravelly s<»lls most cliaracteristlc. Re- 
quires v«'ry little soil moisture; Its enormously <l«'ei» roots enable it to thrive in soils 
nearly as dry as tlioso in which plnon plnos and Junipers irrow. 

Occurs in pure extensive stands -md in mixture with other conifers and broadleaf 
trees. Pure iarue, but Interrupted, forests are found on oast slopes and foothills of the 
Cascades In Washington and Oregon; open, gra^^sy park lands iutorveno ; littlo or no un- 
dorbrusb or even «rass occurs In those forests, on account »>f continucnl lire's. Occasionally 
with western larch and Dougla** lir. In Sierras. In scattered smaller p\iro stands, or, 
moro often, variously mlx«Ml with sugar pine. lnc«'nso cedar. Douglas fir, white tir. and 
smaller numbers of California red lir. often assoclato<i with Kellogg oak, occasionally 
with bigtrees, and at lower <>lovatlou8 .sparsely mingled with gray pine. Mixed forests 
usually with brushy ground cover and considerable young growth. 

Cia.M.\Tic Conditions. — (Jroat seasonal and daily variations of temperature are en- 
dured. Seasonal range between about 2S^ and 110' F. Mean annual rainfall In region 
of principal occurrence from 10 to 50 Inches; an annual rainfall of less than 20 inches 
probably limits its occurrence in commercial quant it i<'s. 



" The north Rocky Mountain range of this tree Is given in order to complete the dis- 
tribution of what must bo regarded as tho ordinary form of western yellow pine. South- 
ward and eastward it pusses imperceptibly into P. pondcrom scopulorum. 
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Tolerance. — Demands larfce amount of light throughout life, especially In older age. 
Stands may remain dense for from 10 to 15 years, but after that they thin out rapidly : 
trees above 20 feet in height require almost unbroken light. Trees in mature stands are 
rarely closer than 30 feet, and the crowns seldom touch. In south, seedlings do 
not endure intense light and heat, usually coming up In shade of old trees, in openings 
near logs, bowlders, and brush, which afford slight protection; in north they grow in 
unprotected openings. 

Reproduction. — Frequent and abundant seeder. Cones are locally produced every year, 
so that there is always some seed in a forest ; good seed years occur at intervals of from 
3 to 5 years. Germination of natural sowing, al)out 50 per cent; of artificial planting, 
from 60 to 80 i>er cent. Swd is produced by trees from 20 to 25 years old, but generally 
is scanty and of poor quality until trees are 50 years old. Large, thrifty trees produce 
over 1.000 cones; average amount of seed, from 1 to (5 i)ounds. Seed is not carried far 
In dense stands, but in oi)en forests it is scattered from 500 to 700 feet from the tree 
In direction of prevailing wind. "A mature tri>e can seed about one-fourth of an acre in 
an ordinary seed year. Squirrels and birds eat large numbers of seeds and disseminate 
considerable numl)crs, but can not l)e depended on for regular repro<luction. Much seed 
is washed down steep slopes to stream beds and depressions, where good reproduction 
often occurs. Well drained, fresh soils, and a moderate daily range of temiierature are 
necessary for germination. 

Jeffrey Pine. 
Pin us jrffrcifi "Oroic. Com." 

i)LSTiN(;risiiiN(; ciiakacteiustics. 

Jeffrey pine is scarcely h»ss umjaiilicent in size tliaii its associate the western 
yollow pine. Some siuvia lists consider it a variety of PiuuM immhrosa, wliicli 
It resembles so closely in its habits and soil and climatic retpiirements that 
from the forester's iM»int of view there appears t(» be no practical reason for 
distin^uisliin;; tlie two. I )endro logically, liowever, the typical form of 
Jeffrey i)ine (discovered in nortliern California in 1S50 by John Jeffreys) dif- 
fers in many resi>ects from w(»stern yellow pine. It la a large-bodieil, straiiirht 
tree, with a lonjr, narrow crown, the branches of wliich are mncli less stout 
and ani^led than tliose of its relative. Its fc»liajce is heavier, more densi\ and 
a distinctly dark blue-green. As a rule, the dark reil-brown bark is deeply 
furrowed, and tlie ridges, often narrow, are irregidarly connectinl with one 
another. On very old tre(»s the bark is deei)ly l)roken into long, wide plates of a 
bright red-brown color. The leaves (fig. 14, «), 5 to 1)J Indies long, occur in 
bundles of 3 and jwrsist for from 5 to 8 and sometimes 9 years. In conse- 
quence, the foliage api>ears denst\ The twigs of a year's growth are <"on- 
siderably tlilcker than tliose ot the western yellow pine, and distinctly purple 
when young; they exhale, when cut or bruis«Hl. a fragrant, violet-like mlor. 
The cones (fig. 14), purple at maturity, are a light russet-brown after sbeilding 
their seeds, and are from 5* to lU inches long. The sihmIs (fig. 14, 6), larger 
than those of the wwtern yellow pine, are similariy mottleil. Setxl leaves, 7 
to 10 — sometimes 11. Wood, light straw color and rather wide grained; simi- 
lar In commercial value to the western yellow pine. 

LoNGKViTY. — Long-llve<l. reaching an age of from :^X) to 410 years. Further 
age determinations are re<iuiretl. 

RANGE. 

Mountains of southern Oregon and southward to northern Ix>wer California. 

Oregon. — Found at only two stations — one altout .'{o miles soutb of Uoseburg, in 
Douglas County, and the other near Waldo. In the Siskiyou Mountains. 

C.\LiFOBNiA. — Sources of Pitt Uiver and (high levels) on Scott Mountains (near Mount 
HhastA), west of and on east slo|)e Mount Kddy down to level and near Sisson ; rei>orted 
lo Trinity Mountains at elevations above .3..100 feet, and on Snow Mountain (Lake 
County). East side of Sierras, in central and southern parts, between about 0,000 
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9,500 feet, and southward to head of Cottonwood Creek ; also throughout western slopes, 
forming a similar belt, above and with Pinus pondcrona (usually at and near its upper 
limits) and extending southward through Tehachapi Mountains to southern cross ranges. 
On west slopes of Sierras (Stanislaus National Forest), found about Strawberry and Bear 
Meadow. North slope of Lassen Teak (Shasta County), eastward to 5 miles west of 
(^uincy and Beckwith, Sierra Valley westward to Bucks Valley (5,200 feet), and 30 
miles down Feather River Valley. Lassen County: Northwest corner between Fall River 
and Big Valley eastward to G miles west of Bieber. Sierra County: Eastward to ridge 
west of Sierra Valley (at levels lietween 5,700 and over 6,000 feet) to Sierraville and 
Truckee ; westward to Bassett Road House (west of Yulia I'nss) at 5.200 feet. Sevada 
County: Eastward on east slope of Sierras and into Nevada to hills west of Steamboat 
Valley; westward to Bowman Lake (lietween Middle and South forks Yuba River), and 
to Cisco. Plaeer County: Eastward to I>ake Tahoe and into Nevada ; westward to Sugar 
IMnc sawmill (4,000 feet). Eldorado County: East side of Sierras; west side, westward 
to Echo (5,500 feet). Alpine County: East Kldc Sierras from Woodfords and Markleevllle 
to east part Mokelumne Pass ; west side, from 8,400 feet westward to about 0,500 feet 
(Calaveras County). Tuolumne County: Westward to Ijetween Cold Spring and Eureka 
Valley (5.900 feet) and Aspen Meadows (ri,.3O0 feet) ; eastward on west slope of Sierras 
to Sonora I»as8 and to over 8,000 feet, and 2 miles west of White Wolf (Middle Fork 
Tuolumne) at 7.500 feet. Mono County: East side of Sonora I*a8s on mountains about 
West Walker Creek and in pass to aliout 8.;u>0 feet : from little southeast of Junction 
House nearly to Bridgeport Valley : between latter and Antelope Valley in West Walker 
Canyon, disappearing several miles south of Anteloije Valley : west of Mono I^ke on east 
slopes of Sierras and on Ix^vining Creek nearly to lake: Walker Lake at lower end of 
Bloody Canyon, and sparingly to al)out 0..'U)0 fe<*t ; south of Mono I^ke (east side Mono 
Craters) on east base of Sierras to point l)ey<)nd Mammoth ; in valley west side of Mono 
Craters to a point 7,.'U)0 feet about 7 miles south of Farrington's. In belt about 15 
miles wide l>etwt>cn Mono IKmert and Casa Diablo (at 7,000 to 8,(K>0 feet) eastward from 
Sierras to south end of Mono Craters ; south of Mammoth, on both sides of head of 
Ix>ng Valley, and l)etween I^ng and Round valleys. Inyo County: Divide north of 
Round Valley and westward to foot of Sierras: west of Owens Lake, on east slope of 
Sierra l>etween 0,000 and 0,500 feet. Mariponn County: Eastward to Sunset Ridge (east 
of Little Yosemite) at 0,0<M) feet. Mount Hoffman, headwaters of Snow Creek, at 8,500 
feet, on Yosemite Creek (north of Yosemite Valley) to 8,.'>()() feet, and westward to point 
(5,500 feet) 8 miles north of Wawona. Middle Fork (»f Kings River, at ft,5<»0 feet; South 
Fork Kings to Bubl>s Creek and llorso Corral MeadowK. Cliff Opek to I>eer Creek (Mid- 
dle Fork Kawash River). Farewell (lap, and Kern Itlver canyons to 9.000 feet; Junction 
of Kern and Little Kern rivers, at G,0(»0 feet: Dry Creek meadow (near Kern River), at 
4.800 feet. Mount Breckenridge, at 5,<KH) to 7,000 feet. Tehachapi Peak (Tehachapi 
Mountains), and Bear Mountain (west of Tehachapi Pass). Southern cross ranges 
(Santa Barbara National Forest), at elevation of from 4,.'><M) to 8.800 feet, as follows: 
Big IMne Mountain, at 7,000 feet ; Seymour Cret»k, at 0,700 to 7.000 feet ; South Fork of 
Piru River, at 5,000 feet ; near junction of Alamo Itlver, at 4..'>00 feet : near Mount Pinos, 
a I 5,750 to 8,800 feet. San (tabrlel National Forest, on Mount Wilson and Pine Flats 
(Frazier Mountain). San Bernardino Mountains, at altitudes from 5.000 to 6,700 feet 
In Bear and Little Bear Valleys, in vl<rinlty of Crafts Peak, and on other north slopes : 
also on San Jacinto Mountains : San Jacinto Teak, at 5.2(M) to 9.:U)0 feet : noted in east 
end Round Valley, Tahquitz. Onstatt. Strawberry, and Thomas valleys: throughout Cuya- 
maca Mountains, Iwlng reported In Pine Valley, at ,'{,600 feet. 

L«>WEii California. — Mount San Pedro Mnrtlr, at 6,000 to 10,000 feet. 

(K'CURUK.NCK. 

Commonly l)etween the upper altitudes of western yellow pine and of white fir, with 
no sharp line of separation between Its range and the ranges of these trees; usually over- 
lapping the upper range of yellow pine and sometimes cxct^eding that of white fir. Best 
commercial growth Instween 5,000 and 6,500 feet elevation. Soil requirements moderate, 
but for best growth demands well-drained, loose, coarse, sandy or gravelly soil with 
abundant moisture. Occurs extensively, however, though In poor form or much stunted, 
on poor, shallow soils and In crevices of bare rock. Appears to require more soil moisture 
than white fir and sugar, yellow, and Coulter pines. 

Occasionally in pure stands, and often predominating In mixture. Pure forests occur 
at lower altitudes where soil and moisture conditions are the best, as in bottoms and 
along streams, or at higher elevations, soil on rocky summits, where more exacting trees 
are excluded for want of sufficient moisture. At north, associates with western yellow 
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pine, lodgepole pines, white and red flrs. sufirar pine, and Incense cedar: In south, asso- 
ciates with blgcone spruce, white flr, Incense cedar, western Juniper, and Coulter, suj^r, 
limber, western white, and lodgcpole pines, the last three near Its upper limits. 

Climatic Conditions. — Endures wide annual ranges of temperature, but lowest and 
highest In regions of best growth are about zero and 100** F. Mean annual rainfall of 
greater part of range varies from 20 to over 00 Inches, with an average of about 35 inches 
where best growth occurs. Requirements of atmospheric moisture less than for white fir 
and sugar pine, but greater than for Coulter pine, western yellow pine, and Incense cedar. 

ToLEBANCK. — Fairly tolerant in youth, ranking between yellow and sugar pines and 
permitting Its seedlings and low trees to persist under shade of chaparral on east and 
Kouth cxi)osuroK ; In later life, as tolerant of light as western yellow pine. 

IlRPRODi'CTioN. — Prolific Seeder. Seed years rather Irregular, but seeds locally In range 
nearly every year. Seed of high germination (50 or GO per cent) and persistent vitality. 
Produces seed only at rather advanced age, becoming less productive In old age. The 
heaviness of its seeds confines reproduction chiefly to neighborhood of seed trees. Range 
of reproduction increased as seed trees stand on sloi)es, down which seed Is washed or 
blown. Birds and rodents eat large numbers of seeds and assist some in dissemination. 
Has vigorous reproduction at higher altitudes than has wostorn y<'llow pIno. Exposed 
mineral soil is the best seed-bed. Germination not prevented by moderate shade. 

Lodgepole Pine. 
Pin us con tort a liOiuion. 

ff 

DISTINOTTISIIING CHARACTERISTICS. 

The pine describe<l iindor this name is one of the moat interesting: of Pneiflc 
ftpecles on account of its variable characters and on account of Its enormously 
wide range, which extends from sea level to nearly 11, (KK) feet elevation. For 
many years a fruitless effort has been made to keep the tree which inhabits the 
northern Pacific coast region, extending to Alaska and eastward over the 
western Cascades, and known as Pinus contorta, distinct from the tree of the 
high Sierras and Rocky Mountains plateaus, known as loilgepole iiiue (Pinua 
murrayana and /*. contorta murrayana) . The distinctions assembled to sepa- 
rate these trees are one after another broken down when the tnH»s are carefully 
studied thougbout their great range. Differenci^s in thickness of bark, size of 
cones and leaves, or size and form of the tree, are not too great to l)e 
consistently merged In one i)olymorphous species, as it is proiH>sed to do here. 
The reproductive organs of these supposcnlly distinct tribes are essentially the 
same. With no characters found in these organs to warrant a distinction of 
si>ecics, the other soH*aIled distinctions depended \\\yo\\ are l)eiieve<l to be im- 
worthy of serious consideration. Perhaps no other North American trees have 
given so mueli trouble, or left so much uncertainty in the minds of thost» who 
Imve attempted to hold them seiwirate. Keient students of tretw liave Ihh»ii slow 
to depart from the time-honored Judgment of earlier writers. It Is confidently 
believed, however, that those* writers would have taken the broader view had 
they been able to study the trees as they grow in all their retreats. 

In its Pacific habitat this pine is a low tree with a dense rounded or pyram- 
idal crown, the large, much-forked branches often extending down to the ground. 
This form is the result of an oiK»n stand, whicli i)ermlts other pinra to produce 
a slmllat form. In very close stands it develops a tall, clean, slender shaft 
with a short rounded. small-brancluKl crown. Tlds is its characteristic form 
in its more eastern range, and has there given the name of " lodgeiwie pine.** 
The trunk bark of the Pacific coast form Is about an Inch thick over the lower 
half or third of the stem ; it is a' deep purplish red-brown and has deep, rough 
furrows and ridges wliich are sharply cross-checke<l ; young iM)les and the crown 
branches and stems of old trees liave thin, smooth, fine scaly, imle brown bark, 
with a grayish tinge. Bark of the latter character Is lH>rne mainly by trees 
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£rowlng away from the const nod by tbe enstem ri'in'wpntiitive of tills f^>ecles. 
Tlic thin bark reniiltD In extensive destruction of this tree by Are. whi<?h booh 
sc-orcliei) the thlekext of tliiH biirk so badly lis to kill tlie trees. The Piicltlif 
tree Is 20 to 40 feet hlRh aod froDi 6 to 20 liit'hes la Uiumeter: the trunk is 
tihort and thickly set witli bufccly (levelo|)e<i bninclieH, except In verj' dense 
stands. In Its eastern range the tree attains a height of from W to 100 feet, 
and In close fitands devcloiis a smooth, clean trunk for from .'SO to CO feet ; from 
12 til 24 Inches Is the usual dlamt-ter. Taller nuil larger trves occur. The 
follnite of the coast treo Is dark yt-Uow-inx-eu. but awny from the sea it becomes 
illstini-tly a bright yell<iw-gnH>n. which In chiiracterlstlc throughout the interior 
I'aclHc anil eiistem range. The leaves dig. ir>). regularly 2 in a bundle, are 







from about 1 Inch to nearly .f Inches long ; usnally nlxnit :; indies long. A 
season's growth of leaves remains on the trees from six to eight years; long 
I>erslatenco appears to beloug more to youikg trees, on which leaves arc n-talned 
eometluies for nine years. The leaves of the Piu-iBc form are only nlwut one- 
third as thick aH tliosc of the Inland and eustern re|>resentat1ve, which are uearljr 
an eighth of an inch wide. Cones (figs. 15, IG) rl|>en late in Augnst and Sejitem- 
ber. Very many trees open their cones in late fall and shed nearly ail of their 
seeds, while the cones of other trees In the same locality may remain closed for 
a number of years. Ojien or cioswl they adliere to the branches for a great many 
years, some of tbe closed ones finally opening and liberating their seed, llie 
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ivonderfu) reprodui-livo iion-i'r <)f lliia KjNvii's im iirc!i« iivi-f wliiili lis slninl liiis 
been killed by lire in iletM>u<lctil ui>oii tlir niillfl.v or tlio clusiil i-mifs li> cniliin' 
a nn? wlik-li kilts llio \rw wltbmit liijuilii;.' Its si-«il. AfliT lirt<. tin- iuik-k 
open nnil rIkmI tlielr iipcils nii Ibo luiivtl p'ouiiil nnil ii iicw irron-lb sprbi^nt u|i. 
Anuthfr reiiiKrknMi' ii<liiiit]itii>ii Insnrlntc tbls ti-n- iiiniltiKt fXtliu'tluii by Oiv is 
Its habit of prcMlucIn); fcrtllp coni-a at tin- early agi- of frmii 7 to 10 yi>ni-s. 

WLen tbc coiiw uri- fully riiH.- Ilii' wuli' li|is iin.» shiny iiiitl u fhiy-lninvii "iliir. 
Ihelr inner imrllmi Irelng ii liright imrple-brnivn. The sprtls (lift- Ii"'. "I lire deeii 
roddlsti hrown. witli bla<-k-liriiwu t(]H>ls. See<I leaves, eitniiiioiilj' ,~. hut siitiu'- 
tli)i«s 4. Wood varies In jrriiln: line In dense stands, nioilenilely riiiirse in rbe 
open; eom mere hilly ini|Hirtiiiit. WoimI of the I'lielfie tree Is a [niie reililish 




brown, tvblic the eastern wood is yelliiw or yellow I sh-hrown. lioth an- 
Tlie cnnteru ivood Is 1l(:bter. less resinous, and stralRhter-iErtilneil. 

IXJNOEVITY. — Attains an age of from 100 to 175 .vears; hut dnnhllesj 
eupidile ot renchliic from laM) lo iHissibly .'UK) years, if exeiiil>t I^miii f 
irbicb, tbronglioiit it» range. It iiulckly Rticetimtis on ai'ooiint of lis iliin 
Maay Btunds have hi the jmst attained an age of imly V*> years iKifon- 
[tilled by forest flres. 



roFDli spd Ihrongh Hip RiH-kj- Mmmh 
weawm Colorado. The bo-ciiI1li1 (ypl 
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murrapana) ranges from the coast nod islands of Alaska southward mainly in the im- 
mediate vicinity of the Pacific coast of British Columbia, Washin^^ton, Oregon, and Cali- 
fornia to Point Arena, Mendocino County, and Gasquet, Del Norte County. In this range 
it grows commonly from near sea level to about 500 feet elevation, but forms of it are 
reported in Washington and Oregon up to about 3,000 feet. 

Alaska and Canada. — From western Coast Range in British Columbia eastward to 
plateau east of Rockies. At north, on Pacific slope at Chllcat Inlet. Square Island, and 
Skagway at sea level, and up to 1.000 feet at Glacier Station. Headwaters of Yukon 
River from north side of White Pass to Lake Le Barge, l^wes River, and thence down 
Yukon River to point a few miles below Fort Selkirk (latitude 02" 45'). East of the 
Yukon, northward on divide between Klondike and McQuestion rivers to latitude 64° 
(northern limit now known), 80 miles east of Dawson, and eastward to Mayo Lake, 
in same latitude; eastward on MacMlllan River to a point 50 miles up the south fork, 
and eastward on Pelly River, to longitude 133" 30'. Plateau east of Rockies, on Dease 
and Liard rivers to Devils Portage, and on Peace River to hills between Athabaska 
River and Lesser Slave Lake and Athabaska Landing. Follows eastern foothills of 
Rocky Mountains southward, at about 4,000 feet elevation, on line of C&nadian Pacific 
Railroad, occurring from Silver City to Laggan, but not reaching tlmberllne. At south, 
eastward in Assinlbola to Cypress Hills, from summits of which it extends down 500 
feet. Throughout interior mountain region of southern British Columbia above 3,500 
feet, and below that on sandy benches and river flats. 

Washington. — West of Cascades, on Pacific and Puget Sound shore and also away 
from coast in l>ogs and about gravelly prairies l>clow 3,300 feet Noted at Westport, 
McAllisters Lake. From Cascades eastward to northeastern and Blue mountains. Abun- 
dant on east side of Cascades at from 3,300 to 5,000 feet, occasionally reaching 7.100 
feet and descending to 1,500 feet ; occurs sparingly on west side in Washington National 
Forest at 3,000 to 5,000 feet near Darrington, on Suiattle River, State Creek, upper 
Skagit River, and northward to the Canadian l>oundary. On cast slope of Cascades 
descends, on Stehekln River, to 2,100 feet ; southern Washington National Forest, between 
1,500 and 7,000 feet; Rainier National Forest, between 1,800 and 7,100 feet; ascends to 
6,900 feet in Chelan Range; Blue Mountains, above 3,000 feet. Colville National Forest, 
above 4,000 feet. Noted on Mount Rainier. >[ount Adams, Wenache Mountains, Falcon 
Valley, Pend Oreille River, divide between Columbia and Yakima rivers, near Lake Cush- 
man, and between Union City and Shelton — south of Olympic Mountains. 

Obk<30N. — Sea t>eaches, bogs, creeks, and meadows to east slopes of Cascades (below 
6,000). Noted at Seaside and Clatsop Beach (near Tillamook Head). Cascades and east- 
ward to Warner Mountains and Wallowa National Forest, generally between 4,000 to 
8,000 feet; mainly on east side of Cascades, and only at high elevations on west side. 
In northern Cascades, at 3,500 to 5,500 feet ; noted on north side at Mount Hood from 
3,100 (22 miles south of Hood River Station) to 5.0(M) feet; also on south side of 
Mount Hood, above Government Camp at over 2.r»00 feet and down west slope to 
1,700 feet (mile east of Tollgate) ; Camas Prairie (south of Mount Hood). In south- 
em Cascades, on east side, ot 4.200 to 8.500 feet, and at 6,200 to 8,000 feet on 
west side. Eastward over upper Deschutes River Valley to Lava on Paulina Creek, 
Paulina I^ake and Pengras Ranch ; farther south, to East Fork Deschutes, Walker Range, 
and Sinks creeks at 4,900 to 0,300 feet. Mount Mazama, at 4,800 to 0,300 feet and east- 
ward to Fort Klamath, west shores Klamath Lake, and eastward on Klamath-Deschutes 
Divide and ranges of Klamath River Basin to Warner Mountains between Goose and 
Warner lakes. Noted in Goose Lake National Forest above 6.000 feet, east and north of 
Gearhart Mountain, on Swamp Creek down to 5,500 feet, Elder and Bear creeks and west- 
ward from Summer Lake to Sprague and Sycan river valleys. Reported from southern 
coast range in Siskiyou National Forest. Blue Mountains, at 3.000 to 6.000 feet ; here on 
headwaters of North, Middle, and South forks of John Day River ; region of Meacham ; 
headwaters of Grande Ronde and Powder rivers ; Granite Creek ; vicinity of Strawberry 
Butte, and elsewhere. In Wallowa National Forest; noted on Big and Little Sheep 
creeks at 5,950 feet. 

California. — Klamath and Trinity mountains. Mount Shasta region and southward 
throughout Sierras. Immediate sea beaches southward to Point Arena (Mendocino 
County) and Inland up Smith River (northwest Del Norte County) to Gasquet, below 
500 feet. West side of Sierras to head of Little Kern River and to South Fork of Kern 
and main Kern River Divide; on east side, down to Cottonwood Creek. Southern cross 
ranges and southward to San Jacinto Mountains : westward to the coast redwood belt, 
and eastward to Warner Mountains. Northern California, at 5.000 to 7,000 feet ; al 
6.000 to 10,000 feet in central part: at 8,000 to 11,000 feet in southern part. Klamath 
National Forest, at 5,000 to 7,000 feet; northeast of Mount Shasta, about Black Butte 
and Butte Creek, at 5,000 to 5.600 feet ; Goosenest Mountain and eastward to east and 
northeast slopes of Glass Mountain (about 14 miles south of Tule Lake on line between 
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Siskiyou and Modoc counties) at 0,700 to 7,500 feet, and Warner Mountains (Modoc 
County), here noted on South Deep Creelc ; west base Mount Eddy in Trinity National 
Forest, at 5,000 to 7,000 feet; northeast slope of Mount Shasta at 5,400 feet altitude (3 
miles northeast of Ash Creek) to 5,000 foot {'A miles northwest of Inconstance Creek) ; 
between south base of Mount Shasta and Black Fox Mountain ; general over Mount Shasta, 
Plumas, Lassen Peak, and Diamond Mountain National forests, at 0,000 to 7,500 feet, or 
sometimes between 4,000 and 8,000 feet. North slopes of Lassen Peak on Hat Creek, 
south slopes down to 5,500 feet. Plumas County: Eastward to Prattville and to west side 
of Spanish Peak range (west of Quincy), below 5,500 feet and westward to Bucks Valley 
at 5,100 feet. Sierra County: Eastward to cast side Yuba Pass (alwve Sierra Valley) ; 
westward from 0,000 feet on west slope of main divide down to 5,200 feet (Basset Road 
House) ; South Sierra Valley eastward into Nevada. Nevada and Placer counties: West- 
ward from Truckee on Truckee Canyon to Donner I^ke region and down west slopes of 
Sierras from 8,000 feet, to Cisco and Emigrant Gap below 0.000 feet. Eldorado County: 
Eastward to Tallac (south end I^ke Talioc) and southward (along Little Truckee River) ; 
westward to Grass Lake Valley at 7,800 feet ; west slope Sierras from Summit (7.500 feet) 
westward to Echo (5,500 feet). Alpine County: Eastward to Silver Creek at 7.500 feet, 
and westward over Mokeiumne Pass into Calaveras County, here extending to point 10 
miles west of Bloods. Northern Sierras, at C.OOO to 9,000 feet — sometimes down to 4,500 
feet on west slopes; Stanislaus National Forest, at 0,000 to 9,300 feet — rarely down to 
3.500 feet or up to 10,000 feet. Tuolumne County: Elastward on east side Sierras over 
Sonora Pass (9,000 feet) to Walker Creek Valley (8.200 feet). Mono Pass (10,200 fecti, and 
adjacent west slopes of Mount Dana, Mount Gibbs. Saddleback I^ke, and Tioga Pass; 
westward on west side Sierras to between Cold Spring and Eureka at 0,200 feet ; Aspen 
Meadows at 0,200 feet. Mariposa County: Westward to 0.400 feet (road Yosemite to 
Crockers), Fish Camp (3 miles south of Wawona) at 4,900 feet. Jfono County: Eastward 
nearly to Mono Lake on Leevining Creek, below Mono Pass from 9,400 feet down to Walker 
Lake, Devil's Cauldron, and southward to Mammoth. Southern Sierra National Forest, at 
0,900 to 10,500 feet — rarely down to 5,500 feet or up to 11,500 feet ; generally at 9,000 to 
11,500 feet on east slopes. Fresno County: Westward to Junction Meadow, Dinkey Creek 
(tributary Kings River) below 5.500 feet ; eastward to Kearsarge l*as8. Tulare County: 
Noted around Rowell Meadow and southward, to i.'lover Creek divide ; upper Kaweah River 
region ; upper part of Sequoia National Park and about Alta Meadow ; head basin of East 
Fork of Kaweah River (Mineral King to Farewell Gap) ; on high ridge between Cliff 
Creek and Deer Canyon (tributaries Kaweah River). Headwaters South Fork of Kaweah 
River. San Gabriel National Forest, summits of eastern part, at 8,000 to 10.000 feet — 
rarely down to 3,000 feet or up to 10.400 feet. San Bernardino National Forest, sum- 
mits of eastern part, mainly above 8,500 feet — rarely down to 0.900 ; in this Forest, 
known on Grayback Mountain, Big Bear Valley, Bluff Lake, ridge l)etween Santa Ana 
Canyon and Bear Lake, and Bear Creek Meadows. San Jacinto Mountains, above 9.500 
feet on west slope, and above 7,000 feet on east slope. Only on San Jacinto and 
Tabqults peaks; noted in Round Valley, lietween Deer Springs and San Jacinto Peak, 
between latter and Marion peaks at over 10.000 feet elevation. 

LOWBB California. — Northern part of Mount San Pedro Martir at about S.-'iOO feet. 

East of the Pacific region, this pine ranges from northern Idaho ami Montana 
southward througlt Wyoming. Utah, and western Colorado, also in the Hla<*k 
HIllB of South Dakota, and will l>e dealt with in a future publication. 

OCCURRENCE. 

On high plateaus and benches in vicinity of streams, mountain meadows, and lakes, 
on broad ridges, and on long, gentle slopes and bottoms of stream basins. North and east 
slopes are more favorable than west slopes, while south slofx^s, except in sheltered coves, 
are least favorable. Especially abundant in Sierras al)Out mountain meadows and lakes. 
The typical coast form (commonly distinguished as Pinus contorta) occurs on sea coast 
In sand dunes and barrens and sometimes about tide pools and swamps. Adapted to 
dry, gravelly soils, but prefers sandy, moist ones of gentle slopes, depressions and pla- 
teaus, where the largest growth occurs. Stunted forms grow persistently, however, in 
crerlces of solid rock throughout head basins of nearly all Sierra streams. It avoids 
limestone. 

In Sierras It forms extensive pure forests, particularly about meadows, while on 
higher, rocky, broken ground it is associated mainly with Jeffrey pine, red fir, and west- 
em white pine, and sparingly with black hemlock and aspen. At high elevations in Ore- 
gon, with Douglas fir, alpine fir, straggling noble and amabilis firs. 

Climatic Conditions. — Apparently intermediate in re<]uiroments l>otween 
and Enselmann spruce. Demands more moisture in soil and air and a lowi 
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tomporatnre than Douglas fir or yellow pine, but probably lesH moist uro and higher 
tomperature than Engolmann spruce and alpine fir. Actual climatic re<iulrement8 not 
fully d<>termined. 

ToLKRANCE. — Very intolerant of nhade. especially when younp, but able to persist for 
a long time (20 or .'iO years) in very dense stands or for a shorter period under spe- 
cially adverse light conditions. Requlros and thrives best in full light. Even aged 
stands with full top light, such as commonly follow complete destruction of the former 
forest by fire, thrive for many years (50 or 60) in dense stands with little natural thin- 
ning out, while a thinning of overtopped trees at earlier periods in nneven-aged stands 
Id a proof of its inability to endure long-continued shade. 

Reproditction. — Usually a prolific annual seeder and large numbers of cones are borne. 
Seed of high rate of germination, and with persistent vitality. Bears fertile seed at 
from to 10 years of age when in the open. In crowd«^d stands cones are l)orne by trees 
from 15 to 20 years old. Small, light 8«'<»d widely disseminated by wind — to about 200 
yards from mother trees. S<iulrrel8 and birds destroy great numbers of seeds, but the 
effect on reproduction is inappreciable. Extension by natural seeding is ordinarily slow, 
scant, and uneven, but with aid of fire is exceedingly thick and even. Full light and 
exposed mineral soil are requisites of good reproduction. The latter condition is pro- 
duced by fire, which, when it does not consume the cones, leaves them open or in condi- 
tion to open and release their seeds. Fire Is thus especially instrumental in the repro- 
duction of this pine. 

Gray Pine; Digger Pine. 

PinuM sahiulaua Douglas. 

DISTINGITISHING CIIAILVCTERISTICS. 

Gray or Dipper i^hio owes its eoniinon names to tlie pale blue-green color of 
its foliage and to the fact that the large seeds furnish an important food to the 
(California Digger Indians. Its gray, tliin-foliaged crown of one or two long 
upright forks with lower drooping small l)ranches distinguishes it at long dis- 
tances from associateil trees. The meager foliage permits the big, dark cones 
to l)e seen half a mile away. Young trees form a rouude<l or pyramidal crown 
of upright branches from a short, thick stem. In middle age two or more of 
the upper branches grow v(»ry large and long, forming conspicuous U-shaped 
forks. Old trees are from 50 to 75 feet high, with a bent or rarely straight 
trunk from 20 to .'lO fe(»t long and from 18 to 30 inches in diameter. Larger 
trees are sometimes found. The l)ark of young trees and of branches is a dull 
gray; that of mature trunks is about 2 inches thick and very rougldy furrowe<l 
and ridged. The ridges are scaly, wide, irregularly connected, and of a dark 
gray-brown, tingcnl with purpie-red in iniweathered parts. The thin, drooping 
clusters of leaves, a light blue or gray-green, o(?cur*KJ*in a bundle (fig. 17, a), 
and are from 8A to al>out 12 inches long. Those of a year's growth remain on 
the tree for three or four years. When the tree is planted for ornament in a 
rich, irrigated soil, within its natural range, tlie foliage becomes very much 
stouter, giving the tree an entirely different aspect from one grown in its dry 
native habitat; the cones of such cultivated trees are usually smaller. With 
the exceptlcin of the Coulter pine, the gray pine produces the largest and heav- 
iest cones of any American pine (fig. 17). They mature by Septv>ml>er of the 
second season, remaining firmly attached to the branches for a numl)er of years. 
The cone scales oi)en very slowly, so that seeds continue to be shed for several 
months. Indians hasten the oi)enIng of the cones by placing them in a small 
fire. Cones are from tJi to lOi inches long. The tli)s of the scales are a red- 
dish or chestnut brown, later weathered and grayish brown. The seeds (fig. 
17) and short wings are very chirk chocolate or blackish brown. Seed leaves 
commonly 15, but often ir». Wood, very coarsi^gralned (the result of scattered 
or open stands), dark yellowish brown, often tinged with red; locally used for 
fuel. 
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Longevity. — Little is definitely known of the longevity of this pine. It ap- 
pears to attain its average full growth in from CO to 80 years: trees from 20 
to 24 inches in diameter are from 40 to 50 years old. Recurring fires, to which 
it has been subjected, seem to prevent its longer survival. If penuitted, it 
would probably not attain an age of over 150 years except in a broken and 
decrepit form. 

RANOE. 

California. — Foothills, lower mountain 8lop»»K. nnd high valleys (at north) of coast- 
ranges and Sierras. 

Coant Ranyeit. — From upper Sacramento and Trinity rivers and Iloopa Valley (on 
Klamath River, Humboldt County) to southern cross ranges; generally at elevations of 
500 to 4.000 feet— occasionally to 5.000 feet. Shasta County: North limits, delta in 
Sacramento River Canyon, above mouth of Pitt River, at l,ir>0 ft»et, and at point 15 
miles up McCioud River ; eastern limits, isolated bodies In northeastern corner of county 
on hills west and south of Fall River, and on Hat Creek (near Cassel), main body end- 
ing 2 miles east of Montgomery Creek (tributary Pitt River) ; west limit, on west side 
of Sacramento Valley on ridge west of French Gulch at 2,400 feet ; south limit, immedi- 
ately on Sacramento River at Anderson (11 miles south of Redding). Trinity County: 
North limits, Trinity River and Weaver Creek considerably above Weavervllle at 2,100 
feet. Canyon Creek (10 miles alwve Junction) at 2.400 feet; western limit, east side 
Mad River Valley on bottom slopes of South Fork Mountain. Humholdt County: Only 
in Trinity River Iwttoms, mainly In Hoopa Valley (north limit). Supply Creek Canyon 
and Redwood Creek (west of Hoopa Valley near Bair ranch), west limit. Tehama 
County: Eastward on west side of Sacramento Valley to point 8 miles west of Red Bluff 
(700 feet), and 2 miles southwest of Paskenta : on coast range (0 miles west of Beegum 
post-office) at 3,000 to 3,400 feet. Mendocino County: Westward to wrst slopes of Eel 
River, at 1,900 feet, and northward on Russian River to Hopland. Sonoma County: 
Westward to west side of Russian River; southward to Alexander Valley (Russian River, 
south limit In coast ran;jes). \aj)a County: South and southwest sl(>p*»8 of Mount St. 
Helena at 400 to 2,800 feet, southward on ridge east of Napa Valley to point several 
miles south of Callstoga : also on ridge west of Napa Valley nearly to Rutherford (south 
limits in north coast range). Yolo County: Eastward to east ends of ranges <m lM)th 
sides of Capay Valley (south limit in north coast mountains). Coluaa County: East- 
ward in Sacramento Valley foothills to hills about Sites, ridge west of Antelope Valley, 
hills bordering Cortena Creek, to i)oint within al>out 10 miles of Williams, and to 
one between Arbuckle and Dunnigan (Southern Paeliic Railroad). Lake County: Gen- 
eral between 2,.'>00 and .S.OOO feet, but on north sb»pe of Mount St. Helena only up to 
1,500 feet. South of San Francisco, on north slopes of Monte Diablo ((*ontra Costa 
County) at 800 to 3.000 feet, and on east sIo|>« near headwaters of Marsh Creek. Mount 
Hamilton Range (Santa Clara County), west side at 2.000 to over 4.000 feet; also 
farther south about c;ilroy Hot Springs. Not In Santa Cruz ^iountains west of Santa 
Clara Valley nor al)out Monterey Bay (Monterey County). Common in Santa Lucia 
Mountains, east of summit, at 400 to 2.500 ft*et : and also on west slopes In vicinity of 
Los Burros. Abundant in R<'verse Canyon south of .Vnoyo S«*co and east of Santa Lucin 
Peak; also on nearly all slopes on south side of divide, except on Santa Luela Peak; 
south of Santa Lucia Peak al>out 1 mile below Mllpitas schoolhou.se ; on Sun Antonio 
Creek to Jolon and vicinity upper San Antonio Cre«'k slopes and tributaries to 2.000 or 
2,500 feet, here meeting lower border of Coulter pine ; southeast border of Mtmterey 
County on hills about Priest Valley, and eastward Into west l)order of Fresno County. 
San Benito County: Common on Gabalan and San Benito ranges; Chelone Creek Canyon 
and neighboring hills ; higher hills west side of Bear Valley and northward on higher 
parts of Gabalan Range to point opposite Tres PIiios; se<'ond ridge east (if San Benito 
Valley (south of Khn Benito post-office), and farther south on hills most of the way to 
Hernandez and New Idria ; hills almut Bitter Water Valley. In San I^uis Obispo National 
Forest, at 1,(MM) to 3.000 f«»et. Noted a few miles south of Templeton on east side San 
Luis Obispo Divide, but very rare on west side of San Joatpiin Valley fnmi south border 
of San Benito C^ounty southward to end of valley. Below 4.0<M» fwt In San Rafael and 
San Emigdlo mountains, and on north slopes of Mount PInos ; Santa Ynez Range, at 
500 to 5,000 feet ; slopes of Sierra Llebra and extending nearly down to Antelope Valley. 
Sierrag: General on west side, in upper foothills, from mouth of Pitt River to Walker 
Basin. In northern part, chiefly at 500 to 2.5(M) fe«»t— sometimes to 3,000 feet, or In 
canyon of South Fork of Yuba River, to 4.200 feet ; in central part, range mostly 800 to 
3,000 feet, but occasionally reaching 4.000 fet't. Tehama County: West limit on Sierra 
foothills, 7 miles east of Red BluflT (on Sacramento River) ; east limit. 1 mile east of 
Faine post-office, at 3,000 feet, and LyonsviUe. Butte County: Westward to point 2 miles 
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east of Chico, 8 miles east of Nelson, and to Palermo ; eastward to point 1 mile east of 
MagaliA (2,300 feet). West Branch Feather River, Yankee Hill, Harts Mill (1,700 feet; 
7 mile* east of Bldwell Bar). Yuba County: Westward to point 12 miles east of Marys- 
vllle; «Lstward to west base of Oregon Hills. Nevada County: Eastward nearly to 
Grass Valley and Nevada City. Placer County: Westward to Uocklln (22 miles north- 
east of Sacramento) ; eastward to Colfax and considerably farther in canyon of North 
Fork of American River. Sacramento County: Westward to Natoma (American River) 
and Michigan Bar. Eldorado County: Eastward 3,000 feet to point 5 miles east of 
llacervllle. Pleasant Valley, canyons of North, Middle, and South Forks of Cosumnes 
River and Mount Orcum. Amador County: Westward to point 1 mile east of Carbon- 
dale ; eastward to Oleta, Jackson Reservoir (1,000 feet), volcano baBin (Sutter Creek), 
and between volcano and Oleta. Calaveras County: Westward to point few miles eist of 
Wallace and some miles below Tuttletown and Angels; eastward to Rich Gold Gulch, 
Mountain Ranch, Mokelumne River at least to crossing between West Point and Defender, 
to point 5 miles east of Murpheys (3,200 feet), and farther In canyon of North Fork 
Stanislaus River. Tuolumne County: Westward to point 8 miles east of Cooperstown 
(1,200 feet) ; eastward to Cherokee Mine (east of Soulsbyville), Hetch-Hetchy Valley 
(on main Tuolumne River), to 3.500 feet on Middle Fork of Tuolumne River. Mariposa 
County: Westward to point 3 miles east of Merced Falls ; eastward to point 5 miles east 
of Coultervllle (3.200 feet), to point 2 miles north of Cold Springs (Mariposa road), 
to point on Merced River about 5 miles east of Mariposa, some distance east of Chow- 
chllla at 3,100 feet, ridge near South Fork of North Fork San Joaquin River. Madera 
County: Westward to point 2 miles west of Raymond (000 feet) and IG miles east of 
Madera (1,000 feet) ; eastward to point 3 miles northeast of Wassama (3.100 feet), 
some miles east of Fresno Flat, at 3,000 feet, ridge east of North Fork, at 2.600 feet. 
Fresno County: Westward to point 4 miles east of Pollasky, to Letcher, mouth of Mill 
Creek, on Kings River about 20 miles east of Sanger ; eastward to Pine Ridge east of 
Toll House, Big Creek, and Trimmer Springs (on Kings River). Distribution Interrupted 
In southern Sierras ; occurs In valley of Kern River from point 1 mile west of Walker 
I*ass to KernviUe, at elevations of 2.500 to 5.000 feet ; southward to Wnlker Basin at 
3,100 feet, and northward on (vreenhorn Mountains, continuously into Tule Indian Res- 
ervation. Abundant from Kings River northward, but absent from parts of Tule River 
liasln. from Kaweah basin, and from region l)etween Kaweah and Kings rivers, but 
reported In Kshom Valley. Kern County: Kernville to Flavllah, Walker Hnsln. and nearly 
to Callente; east of Callente on north slopes about 1^ miles up Caliente Creek (1.400 
feet), and to far beyond Piute post-offlre. going eastward to west edge of desert, here 
meeting upper border of tree yuccas ; west of Caliente, on slopes of Bear Mountain ; 
south of Callente, common on slopes of Tehacbapl Pass: encircles Tehnchapl Basin, eist 
of Tehachapl, on hills l)etween Tohachapl Basin and Mohave Desert ; went of Teharluipl 
Valley, on divides about Brite and Cummings valleys ; westward from west end of Cum- 
mings Valley for about 12 miles to promontory overlooking Kern River plain. 

Reported northward in Coast Mountains to south slopes of Slsklyous, eastwani to 
Owens Valley, and southward to San Bernardino Mountains. 

OCCURRENCE. 

In "hot, dry valleys and on dry foothills. Grows thriftily on driest, shallow, coarse, 
gravelly soils — often baked and cracking throughout rainless summer. Unaffeoted even 
where brush Is killed by drought. Nevertheless It grows rapidly and very thriftily 
when planted in moist, rich soils within Its range, where it becomes a much heavier 
foliaged tree. 

Does not form forests, but occurs mainly in open groups or widely scattered at lower 
elevations, mostly with chaparral and foothill oaks ; higher up. less abundant and 
mingled with scattered western yellow pine, which often extends below its main belt. 
Best growth between 2.000 and 3,000 feet, where it is the only pine In chaparral. 

Climatic Conditions. — Not fully determined. Climate most suitable, apparently that 
only of arid regions. 

Tolerance. — In early life endures shade, but does not require It. Seedlings come up 
and grow rapidly under chaparral. In late life general appearance of tree Indicates need 
of, or adaptation to, the fullest light. 

Reproduction. — An annual seeder, but certain years cones are more abundant than 
others. Germination only moderate, and vitality of seeds (out of (K)nes) transient. 
Large, heavy seeds scattered but little by wind, and falling mostly close to seed trees: 
hence reproduction mainly near seed trees. Seeds germinate late in winter during rainy 
seaaon, usually under some shade and upon rough, bare mineral soil. 
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Coulter Pine; Bigcone Pine. 
Pinus couUeri Lambert. 
DISTINGUISHING CHARACTERISTICS. 

Altbongh a smaller tree, Coulter pine remotely resembles in general appear- 
aiK-e young or middle-aged yellow pine, from which, however, its stiff, much 
heavier foliage, stouter twigs, and huge cones distinguish it at once. Ordina- 
rily it is from 40 to 00 feet high, with an irregularly open, heavy-lwanched 
crown. The clear trunlc is short (from 10 to 15 feet), and from 18 to 30 inches 
in diameter. Occasionally trees reach a height of nearly 75 feet and a diameter 
of 3i feet. The big lower branches are long, bending downward, often to the 
ground, and with an upward curve at their ends; inunense bunches of erect, 
stiff leaves conceal their extremities. The bark is early roughly broken, even 
on young tre<»8. That of old trunks is roughly furrowed and ridged and of a 
very dark or blackish brown ; the ridges are wide, roughly scaly, and irregularly 
connected witli one another. Leaves, 3 in a bundle (flg. 18, a), are from i\\ to 
about 12 inches long: as a rule, about inches. Many of the leaves begin 
falling during the third summer, but they iwrsist until the fourth summer. 
They are a deep bluish-green. The horriblj' armed, extremely heavy cones 
(flg. 18) distinguish this pine from all of its relatives and assoc'iates. Young 
trees (from 20 to 30 years old) l)ear cones. The cones mature by August of the 
second summer and are from \) to about 14 Inches long. During October the 
cones oiK*n partly and continue to sheil a few of their seed for several months 
afterward. Some of the cones remain attacheil to the branches for five to six or 
more years. The ends of the cone scales and their sharp, strong {joints are yel- 
lowish clay-brown; the inner i)ortions of the scales are dark purple-brown. 
Seetls (fig. 18, h) and their short narrow wings are a di»ep diocolate brown, the 
latter often paler. Seed leaves, l) to 12, sometimes 13 or 14. Wood, light, soft, 
coarse grained, and rtnldish brown ; suital)le for seirond-class lumber, but rarely 
cut A comparatively short-livcnl tree. 

Longevity. — Trees from 20 to 2i\ Inches in diameter are from 110 to 125 3'ears 
old. It probably does not reach a gi'eater age than 2<.K) years. Further study 
of its longevity is re<iuired. 

RANUK. 

Southern California (coast and cross ranf^os) into northern Ix>wor California. Only 
on Inner coast ranpe from Monte Diablo to Monterey Bay, south of which on western 
coast ranges also, south to San Diego County ; generally between 3,000 and 6,000 feet 
elevation. 

California. — Monte Diablo in places to crest of main ridge. Fremont Peak at north 
end Gahllan Range (between Balinas and San Benito rivers) and on higher ridges of this 
range a few miles south of Fremont Peak : formerly over whole summit of range. Santa 
Lucia mountains at 550 to 4,G00 : Santa Lucia Peak nearly to summit and west In upi>cr 
Arroyo Seco canyon, divide between head of latter and Mllpitas Creek, Willow Creek 
(tributary Arroyo Seco) from mouth to head of Tassajara Creek, Bear Valley, Carmel 
River, Indian Creek, coast ridge near Sur River (above .'l.Ooo feet), near Cone Peak 
(southwest Santa Lucia Peak) from 2,500 to 4.000 feet, but not in Pine valley. Summit 
of ridge west of Carlsso Plains (San Luis Obispo County) at 1,500 to 2.750 feet. Santa 
Barbara National Forest on summits and north slopes from Zaca Lake to Mansana Creek 
(tributary Sisquoc River), on upper SIs(|uoc River Basin, and on Big Pine Mountain and 
Mount Medulce in San Rafael Mountains, at 1.500 to 2.700 feet, and on summits of 
Santa Ynez Mountains ; noted on Rancho Nuevo Creek. San Gabriel Mountains up to 
6,000 feet in vicinity of Mount (Jleason, on Tujunga canyon at 3,;{00 to 4.0<m> f«M»t, at 
bead of Alder Creek at 5.000 feet. In vicinity of Waterman Mountain at 5.500 to 6,000 
feet, and on Strawberry Peak at 5.(K)0 to 6.000 feet. Common In San Bernardino moun- 
tahia at 3,800 to 6,000 feet, sometimes down to 3,500 and up to 6,700 feet, limited to 
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Deep Creek and Grass valley dralnaf^es. Bear Valley (6,700 feet), south side Little Bear 
valley, Santa Ana and City Creek canyons, but not west of Strawberry Ridge nor east of 
Coxey Ranch. Common In San Jacinto Mountains at 4,500 to 6.500 feet, sometimes down 
to 3,500 feet and up to 7,000 feet or 7.500. as above Strawberry valley ; only on south 
and west sides of mountains. Santa Ana Range only at head of Trabuco Canyon and 
southwest side Santiago Peak nearly to summit. Palomar or Smith Mountain (south- 
west of San Jacinto Mountains) only below Iron Spring. Common In Balkan Mountains 
to the south and In northern part of Cuyamaca Mountains at 4,500 to 7.000, and some- 
times down to 4,000 feet ; noted near Julian at 4,100 feet. Laguna Mountains (north 
of Mexican line), only on crest of east side. 

Lower California. — Not within some miles of International boundary, but farther 
south In Hanson Laguna Range above 4,000 feet and south to Mount San Pedro Martlr 
at 8,000 to highest summits (11,000 feet). 

OCCIJRRKNCE. 

On dry, warm slopes and ridges, as well ns sometimes on more moist, sheltered north 
slopes In chaparral. In dry gravelly loam soils. 

Never In pure forests. At lower altitudes, singly or in groups on summits. In shel- 
tered ravines, and hill coves; higher up (from 8,500 to 5,000 feet), with Incense cedar, 
yellow pine, big-cone spruce, and oaks ; sugar pine and white flr appear with It between 
5,500 and 7,000 feet, but here Coulter pine soon thins out and disappears. 

Climatic Conditions. — Temperature on coastal mountain slopes 25* to 35* F. and 
from 15* to 100* F. on inland mountains. Humidity high near coast, where cloudy, 
foggy days arc frequent, and low toward Inland, or eastern limit of range. Precipita- 
tion, from 20 to 30 Inches, and chiefly rain. In southern Inland mountains It some- 
times endures almost arid conditions, with long drought and rapid evaporation during 
summer. 

Tolerance. — Demands light except in youth, when It endures shade of chaparral. 

Reproduction. — Persistent, periodic seeder, bearing cones often when 10 to 15 feet 
high, and usually in three-year cycles. Oermination of seed only moderate, and vitality 
(out of cones) transient. Heavy seeds ; ripe In August, shed very slowly, sometimes not 
until or after following January ; they commonly fall close to seed frees. Reproduction, 
never dense, is usually scattered and on exposed mineral soil and where there is little 
humus. 

Monterey Pine. 
Pinua radiata Dou. 

DISTINGUISHING CHARAC^TERISTICS. 

Monterey pine is unique in its isolated sea-coast habitat, where, according to 
exposure and density of stand, it has a comparatively tall, clean trunk topped 
by a conspicuously open, irregularly long, and large branched crown. Old trees 
are apt to have flattish crowns, while younger trees usually have narrow, 
rounded crowns. The deiLse foliage is brilliant deep grass-green. Trees from 
60 to 90 feet in height and from 16 to 24 inches in diameter are common, but 
a height of nearly a hundred feet and a diameter of 3i or 4 feet, and occa- 
sionally 5 or 6 feet, is sometimes attained. Bark of adult trees is a deep red- 
dish or blackish brown. It is broadly ridged and deeply furrowed, the flat 
ridges cut into close, distinct plates. leaves of a season's growth, which are 
slender and about 4i to 6 inclies long, remain on the tree until the third year. 
They occur chiefly 3 in a bundle, with occasional clusters of two on the same 
branch or tree (fig. ID). A form of this tree (P. radiata var. (6) hinnata Lem- 
mon (1895) = P. insignia var. himiata Wats., 1876) growing on the California 
coast islands Santa Cruz and Santa Rosa, has most of its leaves 2 in a bundle, 
but not infrequently bundles of 3 on the same tree. Otherwise, the characters 
of this form are tlie same as those of the mainland tree. Other North American 
pines {Pinua cchinata) exhibit similar variations, which, like those of the 
it tree, are deemed Insufficient to establish varieties. The cones (figs. 
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20, 21) are Diature by tlic iiildille or end of August of the second season. They 
remain Btrongly attncbed to tbe bmni'Iie!! and i-losied for from six to ten or 
more fears; cut from the trees and dried in the 8»n, they o|ien reatlily. Tlie 




tips of the cone scales are smooth, shiny, ami n dark russet-hrown. the Inner 
portions being dark pnrple. The seods (IIk. :;i. a), with their jet-black iilmplod 
shells, are readily rec-ogulzed. Seed ]ea^'es commonly S to () ; octnislonally 7. 
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Wood, conrse-KTulned ; niinunl riugx often from on«-)iiilf n 
Incli thick. It Is soft, llgbt, nnd jiale yellowish brown ; 
luuil>er, but not used commercially. 

LoNOBViTV. — Short-lived. It grows verj- rapidly from the start, both In' height 
imd diameter, attaining Its full size In from 80 to 100 yenrH. nnd probably rarely 
iwasliif! the age of 150 years. Trees from 10 to 18 Inclwtt in diameter ure from 
28 to 35 years old. 




Central CalKorola coast nnd Islands ; also Guadelape Island off I^oiver rallfomla. Cali- 
fornia coaat, on I'oliit I'Inua. south of Monterey Bay, from sea over Kucklebcrry HIM to 
un elevation of SOU feet, and Inland also, tur about 3 mllea, on the aummlt and nortb- 
east aide of the ridge (1.000 Id 1.200 feet hlgb) which connetta F.I Toro Range wttb 
Hnckleberr; Hill ; also an coait In Santa Crui Countr ; north o( Montere;, tron Tolnt 
Ano Nuevo Co Big Creek. A third tract, near coast In San Lula (Jblspo County, ta near 
Cambria. Occurs bIbo on Santa Koaa and Santa. Cruz lalnnda, off California coaat, and 
' at 2,000 to 4,000 feet elevation on Quadelupe laland, oil Lower Calilornia coaat. 



FOBEST TREES OF THE PACIFIC SLOPE. 
OCCtTBBENCE. 

Confined to aloiies, blufTa, and rld)>«B. Grow* well In coaat sand and atao heai 
■olli. Bbart lived In arid allustlona, but doea not tbrlve In wet aollE. On cobbI 
■II7 mliea with Monterey and Oowen cypreaaee ; Inland, forming Interrupted p 
ocatBlonal]; with Eroupa of California swamp pine In moUt places. 

Climatic CimDCiiONS. — SeaBoaal temperature from 25° to 05° F. Annual a' 
etpltatloD. not over IT Inchea. and wbolt; rain. Cloae proilmltr of range to 
humid air, while at leaat one-third of da;a are rloudy or toggj. 







ToLKRAjiPK, — Very tolernnt, (trowing Id pure, den»e atande. where trunka clean them- 
Belveu well and trees malnlaln good crown cover, under which humus att-umulateB rupldlj. 
Isolated trees nauallr retain low side brunches, with heavy follHge until old age. 
, BMBODUrTiON.— ProllHc annual seeder. Seed with very high rate of Rermlnallon and 
peralatenl vitality. Producea cooes at early age. I.«ng persistent and closed cones Bhed 
need unly afti-r veveral years; often opened only by Qre, wblcti la followed by very dense 
ivproducIloD. partlciilsrly la cxpOHi^d mlnernl siill. 
l.MKS— 08 5 
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Knobcone Pine. 

Pinuit attenuata Lenimon. 

DI8TIN(JUl8IIING CHARACTERISTICS. 

The fonn and sizo of knobcone pine varies considerably, according as it grows 
in exi)08ed or in slieltered situations. It is commonly from 15 to 30 feet high 
and from <» to 12 in(?hes in diameter. Kxceptionally large trees are from GO to 
80 feet high and from 18 to 20 inches in diameter. Kxcept in very dense standH. 
trees of these sizes have broad, pyramidal crowns, the slender branches curving 
outward and upward toward the stem; tlie brandies grow from the trunk in 
distant circles, giving an open aspect to the crown. Old trees are peculiar in 
havhig the trunk forked near its middle, thus forming a thin-foliaged, op«i, 
narrow crown. The bark of old trunks is thin, dull brown, and sliallowly fur- 
rowed and ridged, mainly near the ground ; the ridges have large, loose scales. 
The bark of young trunks and of branches and upper stems of old trees is 
smooth and light brown. Tlie foliage is nearly always light yellow-green. The 
leaves (fig. 22), 3 in a bundle, are slender, often with a twist, and from 3 to 
sometimes 7 inches long, but mainly from 3^ to 5 inchea I^eaves persist for 
about four or five years. The cones (figs. 22, 23) mature by September of the sec- 
ond season. Clusters of them, rigidly attached and bent down, encircle the main 
stems of even small trees (from 5 to 8 feet higli) and are the most striking 
character of this pine. They adhere to the branches and trunk indefinitely; 
many trees showing that they have retained their cones for nearly fifty years 
(embedded in the trunk). Moreover, the cones very rarely oi)en until the tree 
Is killed or they are cut from it ; then they open only slowly. In collecting the 
seed it is necessary to force the cones oiKin by moderate artificial heat. When 
ripe they are a light yellow or clay brown. The seed (fig. 23, &) Is blackish. 
Seed leaves, 5 to 7, sometimes 8. 

Wood rather light and soft, coarse-grained, l)rittle, pale yellowish brown, and 
usually with a thick layer of sapwood. 

Longevity. — But little is known of the age limits of this tree. It Is com- 
monly killed by the recurring fires whicli run over the dry slopes it inhabits. 
Ck>nsidering the unfavorable conditions (barren and dr}' soils) under which It 
grows, its diameter growth, as well as its height growth, is rather rapid during 
early life (from 15 to 25 years old). Trees from 10 to 12 inches in diameter 
are from 40 to 60 years old. Probably it does not attain an age of over 100 or 
150 years. Further study of its longevity is needed. 

RANGE. 

Throughout Coast Mountains of southern Orejron, of California, and also in southern 
Cascndes of Oregon and northern California Sierras. 

Oreoon. — Southwestern part south of McKenzie River, and eabtward to western slopes 
of Cascades, where it occurs at 1,000 to 2,000 feet elevation. 

California. — Klamath National Forest, at about 5,000 feet; Trinity National Fbmt, 
above 5.0(K) feet, extending eastward to Shasta and Whislceytown (near Redding) and 
southward throughout the coast ranges. Siskiyou County: East slope of Scott Moiuitaln» 
between Oazollc and Scott Valley, at about 4.000 feet, and thence to near sammlt; 
west slope of Marble Mountain Divide (west of Scott Valley), and thence into Basslan 
Creek basin, scarce on North Fork of Salmon River, especially west of Sawyers Bar; 
extreme western Siskiyou County (between Salmon and Trinity summits, on trail from 
forks of Salmon River to Iloopa) up to about .5,400 feet. Humboldt County: West slope 
of Trinity Mountain (east of iloopa Valley) between 3.700 and 4.100 feet. In ^HJ^rtnltj 
County on Canyon Creek near Dedrlck. Shasta County: (^ommon on Sacramento I River 
nl>out Heddint? (wostwanl also 10 or lU miles, reaching i'lear Oeek), and sp|Bringly 
up river to Gregory (Baird Switch) ; also along lower McCloud River near Baird^ north- 
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soil KonoliH Landlns (vent ntdv ot Clcnr Lak« nnd xnutli nf Mniinl Konoktl) : tllgbland 
KprlDRs. nnd about .'i oillee vtat ol It OD road (o lloplnnd : cuddle i>I Cobb Mountain 
(near upper BlR Sulphur Crwk), on rond from Mlddlctnwn lo lii'jHprii. nnd wcHlward 
un Bis Bulphur Canyon to Bocraten BHHln. I.iltle Iteywrx. alwi lietWH-n Utile apytuTR 
nnd (itijucra (Bonoma County). .Vopo rnuntii: Top ot Mount Bt. llflvnn (s( Junollon 



t Napa, Lake, and Sonoma countletii : 



'e<'n Tull llouue und Houtb sumoiit. Ociura 




vl<'lDltj' of Bnn FranclKro Itnr. In Unrnfia Vi 
noH (near Monterey) : eiiatern slopcB of iliintn 1, 
n Antnnln anil Nnelmlpnin rlvcm nt elpvnUnni 



. on Snntn cniz Moimtalnx. 1-olut 
111 MountnluH at liend ot Arrofo Beco. 
if nlmnt J.iMMt In rl.niin feet : bnt In 
ml iin wiiitli Hide of tlio Bnn Rnrnar- 



Clty and I'l untie cn'eka. ■ 
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Reported from San Jacinto Mountains. Limited area on Mount Shasta at 4,000 to 5.600 
feet, between Panther and Mud creeks ; eastward to Full River. West slopes of northern 
Sierras, at 1,500 to 3,000 feet — occasionally to 4,000 feet, and southward to Yosemite 
National Park (?). Forest Hill (between forks of American River), at 2,500 feet eleva- 
tion ; north slope of Merced River (T. 3 S., R. 18-10 E.) in Sierra National Forest 
(north) ; Lake Tahoe National Forest, only near Lynchburg, at 4,000 feet, and on ridge 
above Horse Shoe Bar (T. 13 N., R. 12 E.) 

OCCURRENCE. 

Usually on dry, exposed, steep southeastern slopes, but often In deep gulches and pro- 
tected ravines. On poor, dry, rocky, or gravelly and sandy soils. Next to digger 
pine it is the least fastidious of its kind regarding soil moisture. Frequently forms 
extensive pure forests, especially in Oregon ; in foothills, it grows mainly In groups 
or singly, while in San Bernardino Mountains It is sparingly scattered in western 
yellow pine forests, with bigcone spruce, sugar pine, white fir, incense cedar, Coulter 
pine, and oaks. 

Climatic Conditions. — Endures seasonal temperature of from about zero to 95" F., 
with occasional heavy snows and an annual rainfall up to 45 inches. 

Tolerance. — Next to digger pine, the least tolerant of Pacific coast pines. 

Rbproduction. — Abundant annual seeder, bearing cones at very early age. Seed with 
high rate of germination and with very persistent vitality in cones, no matter how old 
the cones are. Old trees often bear over 3.5 pounds of seed. Few cones open except 
by the aid of fire, which is nearly always followed by abundant reproduction. Seed germi- 
nates in the most barren soils, and seedlings are hardy from the start. 

Pricklecone Pine; Bishop's Pine. 
Pinu8 muHcata Don. 

DISTINGUISHING CHARACTERISTICS. 

Pricklecone or bishop's pine Is a little-known sjiecles which, on account of 
its endurance of conditions most unfavorable to the growth of other pines, 
deserves the forester's careful attention. Ordinarily it Is from 30 to (50 feet 
high and from 12 to 20 inches in diameter; trees from 75 to 80 feet high 
and from 24 to 30 inches thick occur rarely. Young trees in an open or scat- 
tered stand have dense, pyramidal crowns and short, clear trunks. Older trees 
under such conditions bear a dense crown rounded at the top, with stout 
branches still extending low to tlie ground. In dense stands, in whicli It fre- 
quently occurs, the crown is much the same, but shorter, and the trunk Is 
cleaner. The bark, early broken even on young trees, is deeply furrowed and 
rough, with dull puri>ie-brown scales. The deep yellow-green foliage is con- 
spicuously dense on the extremities of the numerous brandies. The stiff leaves 
(fig. 24), 2 In a bundle, are from 3^ to 5^ inches long; usually 3ii or 4 inches. 
Leaves of a season's growth fall from the branches during the second and tliird 
summers. The cones (flg. 25), sjiecially characterized by their indefinite per- 
sistence, are mature In August of the second season, when their prickly scales are 
shiny and a rich russet-brown. Many of them open and shed their seed in Sep- 
tember and October, while some of them remain closet! for a number of years. 
A singular fact concerning the persistent cones is that they are rarely or never 
embedded in tlie stems of the trees, as in the case of other pines with persistent 
cones. The stems of the cones are broken and slowly drawn or forced from tlie 
wood by each year's growth pushing against the base of the cone, which Is 
sometimes lightly held by the living bark. The seeds (fig. 25. u) are blackish 
or very dark brown, with a roughlsh surface. Seed-leaves, usually 5, but often 
4. Wood, light yellowish-brown, rather heavy and hard, moderately coarse- 
grained; of no commercial use. 

LoNOEVTTT. — Little is known concerning the longevity of this pine, which 
appears to grow rapidly in diameter for the first 40 or 50 years. Tree« ttow^ 
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12 to 14 Incbes In diameter are from 75 to 80 yean old. It Is probably a abort- 
lived tree, rarely exceeding 150 or 200 years. Further study ot its lougevity ia 
desirable. 




t coast rCEloD froa> Headoclao Connty to Sua Luis Oblapo Conaty ; alM 
Lower Califorola coaet atid iBland. 

CiLiFOBNiA. — Prom Fort BranCi Mendocino County (naually in widely separated 
areaa). to Tomalea Point — north ot Ban Fraaelico Bay, langing ttom near aea lerel to 



FOBEBT TBEES OF THE PACIFIC SLOPE. 



67 

a •ummlt 



1,000 r««t and eiKodlng about 1 mile iolaDd; sonth of Ban FraneiBCo Saj, c 

nnd north aide of Huckleberrr Hill (Dear MoDterey) at BOO to BOO feet elevallou. and 

eiteadlng along coast to San Luis Oblsim Count;. 

LowiB CAUfOlHlA. — Coaat between Bnaeaada and San Quentln and on Cedroi lelaDd. 




Pia. 2S. — PiRif* 



OeCUBBENCE. 

In iirampa, aandf plalna, or sCceii, dr;. wind-swept sandy or grBvellf hills 
m; liest In peat liogs ( watersoaked, eandj plains with heath BlatH»\ wi w«v\i 
t nagB. Vers moderate In demands on moUton wA (vuXU.^ >A. ««'&', ■caiVi«K Vi 
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dry, gravelly sand, In peat boga, and grows also in cold clay soils. Occurs In pure and 
mixed stands. On sandy plains and gravelly slopes, in pure* crowded stands of slender 
trees. On cold clay soils, often with coast form of lodgepole pine and Gowen cypress; 
sometimes also mingled with live oaks, Douglas flr, California laurel, wax myrtle, and 
madrofia. 

Climatic Conditions. — Temperature of range rarely below 25** or above 95" F. Rain- 
fall, from 20 Inches in north to 11 inches In south ; snow almost unknown. Atmospheric 
moisture, high ; more than one-third of days cloudy or foggy. 

Tolerance. — One of most tolerant pines ; frequently in dense stands with fairly heavy 
crown cover and soil with good humus. 

REPRonrcTioN. — Good seeder, bearing cones when quite young and about every year. 
Seed of high germination and with very persistent vitality (a number of years) when 
held in closed cones. Seeds shed tardily ; <H>ening of cones hastened by fire, which is 
usually followed by dense reproduction. Aggressive, extending its range particularly 
over cut and burned redwood lands contiguous to it ; then often replacing former forest 
by its dense growth. 

T.ARTX. LAHCHES. 

The larches,® also called tamaracks, lose their leaves every fall, their hranohw 
lKH*omiiig bare in winter and in the sprlnR putting forth new foliage. Their 
leaves resemble somewhat those of other conifers In being needle-shai)ed ; but 
they are really distinct from all the rest of onr native cone-bearers in being 
]>roduced in little brush-like bundles, from 12 to 40 leaves in each (figs. 26 to 
28), on all but the leading shoots, on which the leaves are scattered singly. The 
little bud-like spurs which bear bundles of leaves are really aborted or sup- 
pressed branchlets, which. If drawn out by growth, would show their leaves 
disposed as in the leading shoots. Male and female flowers are home singly 
on the same branches or twigs of the previous year's growth. The male, or 
ix>llen-bearing, flowers are small, rounded, or elongated yellow-green bodies 
about the size of a small pea, and are borne naked ; the female flowers, which 
produce cones and seeds, are also small, but are scaly. They are usually bright 
purple or red, and are accompanied by a bundle of leaves. 

The cones of larches mature in a single season and often remain on the trees 
for one or several seasons. Two winged seeds are borne under each of the thin 
cone scales. Larch cones open shortly after they are matured and shed their 
seeil. Seed-leaves, 5 to 6 or 7. Succeeding these the young stem bears single 
scattered leaves, as do also the leading sh(X)ts of branches. This manner of 
leaf growth continues for several years, and then the seedling begins to pro- 
duce the adult clusters of leaves. 

The larches are iini>ortant forest trees. They pro<luce straight, tall stems, the 
wood of which is strong, moderately durable, and especially useful for round 
and i)ole tlinlK»r, as well as for saw timber. 

At least three species of larch inhabit the Unite<1 States. One is found 
mainly in northeastern United States and the Canadian provinces, extending 
westward to southern Alaska. The two others inhabit the northwestern ITnlted 
States, extending northward into Canada. A fourth si)ecies is probably confined 
to Alaska. 

Western Larch. 
Larljp occidcntalls Nuttall. 

DISTINO nSIIING CUAILVCTERISTICS. 

Western larch Is the largest and most massive of North American larches. 
Its straight trunks grow ordinarily to a height of from 100 to 180 feet and to 

"The name Larch (from Larix) is properly applied only to trees of the genus Larkr. 

During the last twcnty-flve years, however, "larch" has l>een, and still Is, applied by lum- 

1)ermen and woodsmen to the noble flr, Abic8 nobilift. This tree Is a true flr or " balsam '* 

and in no way directly related to the larches. The usp of ** larch " as a name for this 

tree should be discontinued. It has led to much confusion. 
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a diameter of 3 or 4 feet Not Infrequently trees reach a lielght of over 200 
feet and n diameter of from 5 to 8 feet Tlie ta|ierlng trunks are clear of 
branehefi for from 60 to 100 feet or more, while tlie crown is a narrow short 




lAtHx oeridfnlalU: i 



pyramid ninuiiif; ii]> to a slender jKilnt. The crown ia very o|)en and cnrriex 
ntmparativeiy fi-n- Hiiinll. horlzontai iiraiu'liea, wliiili n])[ienr tbiiily clad witli 
ieaves. Treea gruwlng In aiieeially favorable, protected situntlona bavc cuXtMX. 
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long, narrow crowns with more or less wcH^ping branch<?8. Middle-aged and old 
trunks have reddish cliniamon-brown bark, extremely thick (3 to 6 inches), 
deeply furrowed near the base of the tree, where the ridges are strikingly 
massive; 20 or more feet above, it is much thinner and less deeply furrowed. 
The exceedingly thick bark of old and of half-grown trees is a most Important 
protection against Are. Very many large trees bear evidence of having passed 
through a number of destructive forest fires without damage to their vitality. 
The bark of young trees and branches is thin, scaly, and dark or grayish brown. 
The color of the foliage, a pale yellowish gret»n, becoming a bright lemon-yellow 
in late fall, distinguishes the tribes from their associates. The leaves, flatly 
triangular and distinctly ridgeil or kwled on their inner face, are from about 
1 inch to nearly 2 inches In length. In cross-section they show a single flbro- 
vascular bundle in the center and no resin ducts. The number of leaves in a 
cluster, ranging from 14 to about 30, can not be dei)ended upon as a distinctive 
character. The cones (fig. 2(>) mature in one season and are ripe early In 
August They open soon afterwards and shed their seeds (fig. 26, a), which 
are light chestnut brown. By the end of October or November the cones have 
fallen from the trees. Cones vary from about 1 to li inches in length; their 
foot-stalks are very short. Cone scales usually with a dense coating of delicate 
whitish woolly hairs on the outside, below their centers. Seed-leaves, as a 
rule, 0. Wood, clear reddish brown, heavy, and fine-grained; commercially 
valuable. It is very durable In an unprotected state, differing greatly in this 
resi)ec*t from wood of the eastern larch. 

Longevity. — I^ong-lived, attaining an age ordinarily of from 300 to 5(X) years, 
while the largest trees are probably from (JOO to 7(H) years old. Trees from 10 
to 20 inches in diameter are from 250 to IWK) years old. Further records of its 
age limits are re<iuired. 

RANGE. 

Hiffh valloyn and mountain slopes of soiithoastorn British Columbia, northwestern 
Montana, northern Idaho, Washington, and southward to Orepon. 

WASHiNr.TON. — Mountains of northeastern part. Blue Mountains, and southern part on 
east side of Cascades. Not detected north of Omak Creek (eastern tributary Okanogan 
Uiver in north central Oregon, latitude 48^ 10'), nor in Cascades north of head of 
Peshastin Creek (tributary Wenache River, latitude 47" 30'). Mount Rainier National 
Forest. 2.200 to r».000 foot on divide hotwoon Nntrhos and American rivers : also on upper 
Natches, Tleton, upp.or Yakima, Atannui. Kllclcitat, and White Salmon watersheds, and 
on Mount Adams. I'olvllle Naticmal Forest, northward from roluml>la River to 4,000 
feet in Kettle Range, (toneral in Wasliington addition to Priest River National Forest; 
Columbia River In latitude 40" to 4!)', and ou F^amlak Butte, near I'ullman (eastern 
part State). Occasional stands in Blue Mountains of W^enaha National Forest, at 2,700 
to 0,000 feet. 

Okeoon. — Blue and Wallowa mountains, and Cascades southward to head of Squaw 
Creek (T. 10 S., R. E.. lat. 44** 8'). Cascades, mainly on east side, but extending 
across divide for short distance, along west side, from township 4, south (south of 
Mount Hood) to head of Clackamas River (T. S.). On north (at 2,000 feet to 4,600 
feet), east, and south sides of Mount Hood and southward, on east side of Cascades, to 
Tamarack Mountain (T. G S.. R. J) K.) ; here very abundant. Found next on Me- 
toiius River (T. 12 S., R. E.). southeast sides of Mount .TefTerson, thencQ extend- 
ing southward to head of S<juaw Creek (T. 10 8., R. *.) E.), the southmost limit now 
known. In Blue Mountains, on both sides of north and south ranges (Included in eastern 
division of Blue Mountains. National Forest), at 5,000 to 0,000 feet; southward to head 
of .Tohn Day River, and westward to township .SO east. Eastward through Wallowa 
Mountains to Big and Little Slieep Creeks (T. 40 and 47 E., B. .'{ and 4 S.) nearly to the 
Idaho line. 

The detailed range of western larch In Montana and Idaho will be dealt with 
in a later bulletin. 

OCCURRENCE. 

Mountain slopes, preferring north and west exposures — stream bottoms, valleys, and 
flats; rare in canyon bottoms and on mountain summits. Exacting in requiremeats 
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of soil moisture ; best in de^^), fresh, i)orous soils, but thrives on iow, moist sites and In 
dry, graveily soils. 

Sometimes forms pure stands, but usually in mixed stands. Its best growth is in 
northeastern Washington, northern Idaho, and northwestern Montana, where it often 
occurs in pure open forests in valleys and slopes. In the Blue Mountains of Washington 
and Oregon, on typical flats. Here, also, areas of thlH larch and lodgepole pine are inter- 
spersed through the forest of Engelmann spruce, white and lowland firs, and Douglas 
fir ; the sllvlcal characteristics of larch and lodgepole pine appear very similar in view of 
common association. Of largest size at lower elevations along Priest River (Idaho), in 
mixture with western white pine, western red cedar, Douglas flr, western hemlock, Engel- 
mann spruce, and lowland flr. It is a more Important part of Douglas fir forests some- 
what higher up, where it is associated also with lodgepole and western white pines, 
lowland and alpine firs, Engelmann spruce, cottonwoods, and birches. In Bltterroot 
mountains (northern Idaho), In pure stands or with slight admixtures of Douglas flr and 
western yellow pine. 

Climatic Conditions. — Seasonal precipitation, from a1)out 20 to about 30 inches, 
with a moderately heavy snowfall remaining on ground until summer. Rains frequent 
In spring and fall, but summers hot and dry. 

TOLRRANCB. — Very Intolerant of shade throughout life; probably demands even more 
light than western yellow pine. This intolerance partly compensated for by early rapid 
height growth, which carries it above suppressing heavler-foliaged associates. Appears 
more tolerant on moist than on dry soils. In moist sites it grows in fairly dense stands, 
and is tall, with a clear bole, and Its lower branches are early killed and dropped ; while 
on drier soils open stands or isolated trees occur with branches often retained to the 
ground. 

Reproduction. — A prolific seeder, but locally variable in seed production ; sterile 
periods of from one to several seasons are likely to intervene. Rarely bears seeds as 
early as the 2r)th year, but begins to bear proliflcally at 40 or 50 years. Seed has a 
fairly high rate of germination and moderately persistent vitality. The thin scales of 
ripe cones open and cIoHe very readily with alternate dry and wet weather, so that the 
period and the rapidity of seed dispersion vary somewhat with local climatic conditions. 
Usually mucb seed Is shed on snow. Abundant moisture reciuired for germination and 
growth of seedlings. The chief competitor of larch Is lodgepole pine, both finding suit- 
able seed beds in burned-over areas with exposed mineral soil, where the kind of repro- 
duction depends upon whether larch or pine has seeded first. If lodgepole pine has the 
atart, it shades out the more intolerant larch. If both species start together, larch may 
preserve its numerical importance in the stand by more rapid growth. Its light foliage 
can not prevent the growth of the 4)ineH, or of spruce and firs, and thf typical occur- 
rence of larch in mixed stands is a result. Favorite areas for pure larch reproduction 
are those so thoroughly burned over as to preclude the Immediate heavy reproduction of 
lodgepole pine. 

Alpine Larch. 
Larijr lyallii Parlatoro. 

DI8TIN(JUI8IIIN(J CIIAR.VCTKRISTICS. 

The strictly nlpine habitat of Alpine larch serves very largely to (listingiiish 
it froni the Western larch, which it resenihles In some features. It is stunted in 
appearan(*e, from liO to 4<) feet high and from 10 to 24 inches In diameter, with a 
long, hroadly pyramidal, |K)inted crown. Some of the branches are very hmg and 
big, forming an open unsymmetrical crown. Somewhat larger trees are some- 
times found. As a rule, the ends of the branches turn upward, but frequently 
they droop conspicuously, while, in contrast with the brittle branches of Western 
larch, they are tough and withy. A notable character of the new branch shoots 
1b their dense coating of white, fine wool, which is retained, more or U*ss, for 
two searnms. and from which the tree gained the name of " woolly larch." 
TrtinkR are clear of branches for only alK)ut one-third or one-half the tree's 
height, and, as a rwult of exposure, are often crooked or l)ent. The bark of 
mature trees is rarely more than seven-eighths of an inch thick. It is indlfl- 
tlnctly furrowed ; the Irregular, flat rldgi»s of loose scales are deep pun^llsh or 
reddish brown. On young trees the bark is usually unbroken until they are 5 
or 6 inches In diameter. I*revlously it Is ashy gray, as are the crown brwwvVv?^ 
of older trees. The foliage is distinctly lljilit b\\\\»VL-^T<i«v\, \\\y\v\\\\5,\sx\>?N^X\^^sv«2' 
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yellow late In autumn, wbeii it \x readily <1ete*-te«I by itH color on distant blgb, 
iDBceeMsible |ieak8 and crestti. Tliu leaves. Troui 30 to 40 or more In a cluster, 
are more or lem 4-angle<I, and about 1 Inch to 1| incbes in tengtb. A cross- 




Piu. a".- -/-uHj- lyallll: a. affa. 

section RbowR one resln-duct In each of tUe two angles of tlie leaf, Tbe eones 
Dinture In one seanon and are ripe early In August, o|)enlng soon iirterwanls and 
shedding their aecd. By late autumn tbe cooes have all fallen from tbe trees. 
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They are from about 11 to 2 inches long (flg. 27). The bristly bracts that pro- 
ject from among the cone scales are a deep purple. The cone scales are deep 
purple-red, and their margins have a fringe of tangled, fine white wool, as do, 
more or less, the outer surfaces of the scales. The seeds (flg. 27, a) are pale 
reddish brown. Seed-leaves, usually 5. Wood, clear red-brown or deep orange- 
brown ; fine-grained, heavy, hard, and tough ; suitable for use, but not used com- 
mercially. 

LoNOEviTT. — Long-lived, attaining an age of from 400 to 600 years. Exception- 
ally large trees are doubtless 1550 to 700 years old, or even older. Trees from 
10 to 18 inches in diameter are from 470 to 510 years old. Age limits imperfectly 
known. 

RANGE. 

Timber line tree. Continental Divide in western Alberta and eastern British Columbia ; 
nortliern Montana and soutliward to head of Middle Fork of San River and Tend Oreille 
I*a88 ; northern Idatio, and southward to Nez I^erces Pass and Lochsa-Selway Divide ; 
Ftortlioastem Washinpcton and Cascades of Wasliington and Oregon, southward to Mount 
Hood. Ranf^e still imperfectly known. 

British Columbia and Alberta. — E^aatem and western slopes of Continental Divide, 
at 6,500 to 7,000 feet, and northward to Mount Hector (near Laggan) ; eastward to 
Cascade in Bow River Valley, and westward to southern Selkirk Range (between 
Kpotenai Lake and head of St. Marys River, a branch of Kootenai River) and Oulton 
Range (near Tobacco Plains, between Continental Divide and Kootenai River), just 
north of Canadian boundary. • 

Washington. — Both sides of Cascades and high mountains of northeastern part of 
State. Not detected in Blue Mountains, Olympics, nor In coast ranges. In Cascades, 
from latitude 40** southward, probably, throughout the range, but abundant only to head 
of Icicle Creek (tributary Wenache River), at 6,000 to 7,400 feet; on Mount Stuart and 
Wenache Mountains. On east side of Cascades, in Washington National Forest, at 
5,800 to 7,100 feet ; abundant north of Lake Chelan at State Pass — about 6.000 feet at 
War Creek Pass — 6,700 feet, on divides both sides of Stehekin River from Lake Chelan 
to head of basin; south of Lake Chelan, on Pyramid Peaks at elevations between 6,500 
to 7.000 feet, and in Emerald Basin at 5,000 feet. 

ORBGON.-^IMIe in Cascades and southward to Mount Hood. 

The detailed range of this tree in Idaho and Montana will be dealt with in a 
future publication. 

OCCURRENCE. 

Timber line tree, of high mountain slopes and plateaus, showing preference for north 
aspects and often for passes and sheltered sides of crests, and for divides. Very mod- 
erate in soil requirements, growing in rockiest soli and in crevices of rugged granite 
slopes, provided there is abundant soil moisture. Occurs as scattered individuals, in 
small, pure groves, or in open stands with white-bark pine, black hemlock, alpine fir, 
and Ehgelmann spruce. 

Climatic Conditions. — Best climatic environment where there is heavy snowfall, 
beginning early and remaining well into the summer. Hardier than other alpine asso- 
ciates, in moist basins ascending higher and showing more vigor, while its light foliage, 
compact, strong trunk, and firmly anchored root system enable it to withstand, without 
serious damage, the rigors of high and bleak summits. 

Tolerance. — Like western larch, very intolerant of shade. 

Reproduction. — Little is known definitely of the seeding habits. Sometimes pro- 
duces cones abundantly, but apparently at infrequent and irregular intervals. Repro- 
duction in the United States generally poor, and seedlings or saplings are not numerous. 

Tamarack.^ 
Larix laricina (Du Iloi) Koch 

DISTINGUISHING CHARACTERISTICS. 

In the far Northwest, where tamarack enters the Pacific region, it is a small 
tree often from to 10 feet high and from 1 to 3 inches in diameter. East of 



• Since the manuncript of this bulletin wont to printer Mr. W. F. Wight ha« \>v.vViVV»\>R'!w 
the following new species of larch from Alaska. H\b V\\M*\x«L\.V>\i ^1 \Xi^- Vt^*^ \* x>i\x^ 
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the Canadian Rookies and in the Great Lakes country, trees from 60 to 80 feet 
high and from 20 to 24 inches in diameter were once common, but are now 
much rarer, the largest trees being seldom over 50 feet high and 12 or 14 inches 
thick. It has a single straight, slightly tapering trunk, and a narrow, sharply 
conical crown of slender, horizontal branches, which, during the first 25 or 30 
years, and in the usual dense stands, extend do^^n to the ground. Later the 
trunks are clear of branches for one-half or two-thirds of their length. The 
thin, scaly bark is reddish brown, but outwardly more or less weathered to an 
ashy brown. Twigs of a season's growth are smooth, and whitish at first, but 
in winter, dull yellowish brown. Mature leaves (fig. 28), scattered singly on 
vigorous leading shoots but elsewhere in clusters of about 12 to 20, are indis- 
tinctly triangular in cross-section — convex on the top side, with a ridge beneath — 
and about } inch to li inches long. In cross-section the leaf shows 2 minute 
resin-ducts close to its outer edges. Cones (fig. 28) are matured in early 
autumn of one season, are pale russet-brown, as are the minute winged seeds 
(fig. 28, /), which escai)e slowly from the gradually opened cone-scales during 
late autumn or early winter ; probably the upright position of the cone prevents 
the rapid escai)e of the seeds usual from pendent cones. Seed leaves 5, sharp- 
pointed, and about i an inch long. Wood, pale yellowish brown; in larger 
trees, with rather thin layer of whitish sapwood; fine-grained or moderately 
coarse-grained, according as tlie trees are grown in dense or o|)en stands; 
rather hard and heavy, and elastic, used commercially chiefly for poles and ties. 
LoNOEViTY. — The largest trees are from 150 to 180 years old, while trunks 
from 10 to 12 inches through are from (30 to 75 years old. Further records of 
longevity are desirable. 



duced here (fig. 28a), together with his description and notes. The writer has not been 
able to critically study the specimenM upon which this species is based. In the absence 
of previous evidence to the contrary, a form of L. laricina has been held to be the larch 
commonly met with in Alaska. It is not at all unlikely, however, that the Alaskan tree 
is distinct, but the exceedingly close relationship of this tree with L. laricina, as shown 
by the form of the cone scales and bracts from specimens representing both species (figs. 
28 and 28a) suggests that further study should be made of these trees, especially In the 
field. 

Alaska Labch. Ziariof aUukensia Wight, sp. nov. 

"A small tree, attaining a maximum height of about m. and a diameter of 20 cm. : 
leaf-facicles at the ends of branches 3 to 5 mm. long; leaves pale green, 5 to 20 mm. 
long, about 5 mm. broad, rounded on the upper surface, slightly keeled on the lower : 
cones borne at the ends of lateral branchlets 3 to 5 mm. long, ovoid or short-oblong, 10 
to 15 mm. long, 9 to 12 mm. broad; cone scales slightly longer than broad, the larger 
ones 8 to 10 mm. long, 7 to mm. broad, rounded at the apex, abruptly contracted toward 
the base ; bracts of the cone about one-third as long as the cone scales, ovate, acute ; 
flowers not seen. 

Distrihution. — Upper Kuskowim River to the Yukon and Tanana rivers. 
Type-specimen: No. 370,803, U. S. Nat Mus.; collected August 6, 1902, at Tanana, 
Alaska, by A. J. Collier (No. 117). 

** Lariw al<uk€n»ia differs from L. laricina in its usually shorter leaves, but more par- 
ticularly in its cones. The cone scales are longer In proportion to their breadth ; the 
bracts of the cone scales are ovate and without a projecting mucronate point at the apex* 
while L. laricina has bracts short'Oblong to nearly orbicular In outline, and commonly 
emarglnate or lacerate on either side of a mucronate projection at the apex. From L, 
dahurica, the most closely related Asiatic species. It differs in its usually shorter leaves, 
in its smaller cones, with the cone scales less widely spreading in dried specimens, and in 
its narrower cone bracts. 

" Between the Yukon and Cook Inlet. — Upper Kuskokwlm, Herron, August, 1809 ; 
Tanana Valley, east of Cantwell River, Brooks & Prindle, August 27, 1902; Kaltag, on 
the Yukon, Collier. 1902 (No. 147) ; Tanana, Collier, 1902 (Nos. 117, 118) ; Weare, 
(Jeorgeson. 190(1 (No. 6)." — Reprinted from Smithsonian Miscellaneous Collections (Quar- 
terly Is.sue), volume 00, 174, 1*1. xvii. IMiblishcd .July 10, 1907.) 
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Llard, RDd FraDcIa rivers neBrl; to Flnla^Min Lake (lat. 61* 35'). Localljr noted on 
Fraocls Lake. Francis Rlrer at mouth. Reappears In centml Alaska (long. 145° 45' to 
158° 40') Id valle; of lower Yukon, upper Kojokuk. Tanana. bdiI Vpper Kuskokwlm rtTera, 
eitendlQR north to latitude 6T° on Koyuknk River and south to headwaters o( Kuskokwtm 
River (lat. 63°) ; extends from rlier rallers to 1.6G0 fret. I,oca)lr noted on Yukon from 




Vm. :!8a. — Iiarlx alaalifntii 
with OTules: d, bract of 
eaHO — enlarged. 

Kaltne near Xortnn Bar (Inn^. I.*]*!' 40') nt lea«l up to month of Tannnn ; MInook Creek 
(Boulheru tributary Yukon nliove Tannna) : up|ier Koyukuk Itlver from Deities down at 
least to Bergman : Tannna Rlrer and Irlbutarlps as Follows : Main valley, one patch bo 
tween (loudpastor and Saleha rlveni <lat, 14^° 4.'i'. east timll now known). Balclui 
a/fvr, two pMtcbe» do Bmall tributaries: Cantwell River, one patch on east side DMT 
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mouth : Kantishna River, one patch between head and Toklat River ; Tolovana River, two 
patches on north trllnitaries ; Baker Creek, one patch on head tributary ; Kuskokwim 
River, noted on its trilmtary Tonzona River. Aiso reported from upper Copper River. 

The detaileil range of tamarack east of the Pacific region will bo dealt with 
in a future bulletin. 

OCCURRENCE. 

Most abundant in sphagnum swamps and muskegs, but of lar}?est size on 1)etter drained 
margins of swamps and lakes, moist, porous benches, and bottomlands ; thrives also on 
well-drained hillsides. In parts of British Columbia, characteristic of damp, cool, north 
slopes. Grows on shallow, moist soils of nearly every consistency, from stiff clay to 
coarse sand. Thrives on moderately retentive loams, especially those with rich leaf 
mold. Occurrence in saturated soil seems to indicate not a special requirement, 
but aliility to exist where other species more tolerant of shade can not grow. It docs 
not do well where its roots are constantly submerged. Near confluence of Tanana and 
Yukon rivers in Alaska it occurs in open scattering stands, while In its eastern range it 
forms rather dense, pure growths. At l>e8t, the crown cover is never very dense. Com- 
monly associated in mixed stands with black spruce, black cottonwood, alder, and willows. 
Other far northwestern associates have not l>een determined. 

CLiMATir ro.vniTioNH. — With the widest ran^e of all American conifers, it experiences 
great diversity of climate. In the Atlantic region. It ffrows in a humid climate with 
frequent fogs and an annual precipitation of from .'{0 to 50 inches; and seasonal temper- 
ature Is moderate— .*J0** or over 100** F. being rare. But In north British Columbia and 
Alaska it Is subjecte<l to great seasonal ranges of temi>erature and to pronounced atmos- 
pheric dryness; temperature falls to —60* or —80" F. during winter and often goes 
above 100° V. In summer. The precipitation may 1)e as low as 12 Inches, and the growing 
season for tender vegetables may not exceed three weeks. 

ToLEKANriA. — Rc<iulres a great deal of light throughout life, and at no time endures 
heavy shade. 

Reprodim'Tion. — Frequent and abundant seeder. Some seed Is l)orne annually, but 
especially abundant production occurs al)out every 2 to 4 years. Seed have only moderate 
rate of germination and moderately t)erslstent vitality. Young trees often produce 
cones wlien from 10 to 20 years old. Conditions favorable to germination and growth 
are fresh organic or mineral soli, with a protecting cover of spare grass or herbs. 
Seedlings require this slight protection at first, and then grow fairly rapidly in height, 
so that they persist in mixture with more tolerant but slower growing species of the 
same age. 

PICEA. SPRUCES. 

The spruces are evergreen trees with shari)-iK)lnte<l, pyramidal crowns and 
conspicuously straight, taiKTing trunks. The branches grow In regularly dis- 
tant circles. Their stiff, often very keenly pointe<1. single leaves have a char- 
acteristic spiral arrangement on the branches, to which those of each season's 
growth adhere for from alK)ut seven to ten years. All but two of the North 
American si)ecles have more or less distinctly 4-angleil leaves. Of the excep- 
tions, one siKH'les has flat and only indlstin<*tly 4-angled leaves, while the other 
s|)ecies has flat-triangular leaves. Male and female flowers are borne on the same 
tree and on twigs of the previous year's growth. Male flowers, pollen-bearing 
only, are drooping, yellow, bright purple, or rose-red, long or short cylindrical 
bodies (about three-fourths inch to 1 inch by one-fourth to one-half Inch), 
while the female flowers, which produce cones and seeil, are erect, yellowish- 
green or bright red lK)dles of similar form, from three-fourths inch to alMmt 
U inches in length by one-fourth to nearly three-fourths inch In tliameter. 
The cxmes, which are matured in one season, are cylindrical or egg-ahai>ed. 
always drooping or bent downward (figs. 21>-33). Most spruces bear their con«»s 
at the extreme top of the crown, while some bear cones only on branches of 
tlie upper half of the crown. After shedding their seed, in early or lute fall, 
the cones either drop from the trees by 8i)rlng or remain on the branches for 
a number of years. The scales of spruce cones are thin and without prickles. 
In contrast to the thick, strong cone scales of pines, which often have sharp, 
strong prickles. The scales are firmly attached, as In tUe \>V^^»> ^^ ^ '^Q««2A:!i 
15188— OS 
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central column. They never fall away until the cone is rotted to pieces. Two 
seeds are borne under each cone scale. The seeds are light and are provided at 
one end with a thin winp which enables the wind to disseminate them widely. 
Seetl-leaves, sometimes 4, but commonly from 5 to about 15. 

The spruces are exceedingly imiwrtant forest trees. They yield sui)erior 
saw-timber and the even-grained wood can be used for a great many purix)se8. 
For paper pulp the wood of these trees is unsurpassed by any other. Seven 
8pe<-ie8 are indigenous to North America, all of which are abundantly, or 
exclusively, represented in the United States. Four are distributed over the 
western half of the United States, and three range mainly through north- 
eastern United States and Canada, while two of these extend, almost entirely 
in Canada from the Great Lake region, into Alasl^a. 

Engelmann Spruce. 
Pirca cngelmanni Engelmann.o 

DISTIXGt ISHINO CHARACTERISTICS. 

In dense stands Engelmann spruce has a straight, clean trunk with a close, 
very short, narrowly pyramidal crown of small branches ; the upi>er part of the 
crown has exceedingly short sprays, forming a narrow spire. Such trees are 
from 8() to KX) feet or more in height, and from 18 to 36 Inches in diameter. 
Ljirger trees occur sometimes. Singly, or in an open stand, it forms a similar 
but longer crown, with drooping lower branches which may extend down to the 
ground. Such trees are usually from (JO to 80 feet high with very tai)ering 
trunks, and if exposed to heavy winds, the lower branches are often long and 
stout. From all of tlic main horizontal branches hang numerous tassei-like 
side branchiets which give the tnv a very compact api)earance. At high altitudes 
it is often not more than 2 or 4 feet high. A spike-like stem bears a few sliort 
densely-leaved branchiets while enormously long branches spread over the 
ground from the base of the trunk. Tlie foliage is a de<.»p blue-green, on some 
trei»s with a decidedly silvery or whitish tinge. This silvery tinge is very 
marked on young tret^; occasionally, however, large and moderately old trei^ 
still retain it Tlie bark l)ecomes scaly even on rather young trtH»s. On 
maturer trunks it is thin, dark purplish-brown or russet-red, and trntwardly 
comi)os(Kl of very loosely attachwl small scales. The 4-angled leaves (tig. 2'.)) 
are soft to the touch, usually al)out an inch in length, but often longer, and are 
sprea<ling on young branchiets (fig. 20) which do not l>ear cones, while on cone- 
bearing twigs they are commonly cn>wded and of a shorter type; tliey arc often 
crowded and curved so as to api)ear mainly on the upi)er part of the l>ranclilct. 
The i>oint of the leaf is characteristically short and flat; short leaves exliilnt 
this more strongly than do the longer ones. A cross-section of the leaf shows no 
resin ducts. A disagreeable odor is emitted by leaves and young shoots when 
crushe<l. Young shoots are more, or less minutely hairy and may remain so for 
alK>ut three years. The cones, which mature in a single season, are rii>e l)y the 
middle or latter part of August. Most of them are borne near the top of the 
crown. By October the seed is usually all shed. Cones (flg. 20) vary greatly 



"Dr. GeofBe Engelmann did not name this tree in honor of himself. Parry (Trans. 
Acad. Scl. St. Louis. II, 122, 1863) recogifiising that the tree had been referred l>y Knjjrol- 
mann to Ahic8 nigra (another species), called it AhicB Engelmanni; which proved to bo a 
nnmrn nudum. Later Engelmann (loc. dt.. 212) cited Parry's name, and In doing this 
formed n now name, Picca engelmanni, which he credited to Parry. As a mutter of fact. 
I'arry did not write Picea cngelmanni, consequently Engelmann was the first publisher of 
Picca cngelmanni, but certainly not with a knowledge that he must be cited as Its author. 
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In length from about 1 to nearly :i Incliee, the usual len^h being IJ luclieii. The 
iiiiie-M-alcK lite nlmi very variable In form. They are couiniouly narniwetl to 
Hi|uari)th eiKlB; Hometliuen the eiitlM of tlie scales are |X))iited, anil otvaRloiially 
n)im<Ie(]. At ninturlty and shorlty after abeddluK their aeedtt. flic coiieB arc 
tdiiiiewlitit Klilny and from light lirowii to ilnrh rliinainon-browii. Tliey fiill 
from the trees during iiutinnn oi early winter. Tbe small winded seisin 





IHr. 2iK (■) are lihicklHb brown. Seed-leaves, U. Wood, IlKht, soft, fine, and 
KtralKlit-imilDed. and of a very llfilit yellowlnb to fnlntlj- reddlHb bnnvn i-olor; 
lUtiil (iiiuiiierflally. 

l^JWiEvm.— Very toiiK- lived, fveii in the moat uiiravomlile kHiiiiIIoiih. Triiti 
from lU to Zi lucben iu diameter are from 35U to 4U0 yearx old. ijtuntud. ^t>»» 
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of high wind-swept crestH, from 3 to 5 inches in diameter, ore from 150 to 200 
years old. Extremely large trees occasionally found would doubtless prove to 
be from 500 to 600 years old, 

BANUE. 

Yukon Torritory and British Columbia to Houthcrn Oregon and through the Rockies 
into New Mexico and Arizona. Ko<rky Mountains of western (^annda from l*cace River 
southward through western Montana and Idaho, western Wyoming, eastern Nevada, 
Utah, western Colorado, New Mexico, and Arizona ; westward to east slope of Cascad^ 
in Washington and to west slope in Oregon, extending southward to California border. 
In Canada, at elevations from 2,500 to 0,000 feet : at 4.()0() to 6,000 feet in Washington ; 
at 8,500 to 11,000 feet in Arizona, and at 8,r>00 to 12,500 ft»ct in (^lorado. 

Wkstbbn Canada (Yukon Tbbritury, British Columbia, Aluebta). — East slopes of 
Hockies in Y'ukon Territory westward throughout British Columbia south of Peace Klver 
plateau (lat. 55** 45') ; probably only to Inland slope of Coast Range, and not In more 
arid parts of southern Interior plateau nor oiTroountains above (l.ooo feet. Northern part 
of British Columbia, on streams at 2.500 to 3,500 feet, reaching Bablne and McLeods 
lakes ; northern limits not yet determined. Kastem limit at south Is Cascade Monntain 
en Bow River (along Canadian raciflc Railroad). Iiocally noted at I^ggan, Kicking Horse 
JLake. Rundle Mountain (near Banff), liake Louise, Kamloops Valley (central British 
Columbia). 

Washington. — East slope of Cascades and northeastern mountains ; generally at 4,000 
to 6,000 feet elevation. Washington National Forest appears to l)c mainly on east side, 
at 4.000 to 6,000 feet ; In sheltered passes occasionally up to 0,800 feet and down to 
2,100 feet, as In Stehekin River valley, where it extends westward from an Island about 
5 miles above I^ake Chelan to within !.*> miles a1)ove Lake in lower edge of Ahiea amahilU 
growth. Other eastern limits are White River canyon (nearly to reserve line), Stamilt 
Creek (branch Columbia River south of Wenache River, long. 120" 20'), and divide 
between Y'aklma and Columbia rivers (Kittitas County), at 4,.'><K) to 5,200 feet. Rei>orted 
also on west side of Cascades on headwaters of Skykomish, Snoqualmle, Cedar, and 
White rivers. Mount Rainier National Forest, at 1.000 to 6,200 feet elevation ; Mount 
Rainier, at about 3,500 feet. Locally noted as follows : Mount Adams ; Early Winter 
Creek; Bridge Creek, at 4.250 feet; Stiliaquamish River below Sllverton; Chelan-Entiat 
Divide, at 6,400 feet ; peak southeast of Twisp I*ass ; tributary Slmllkameen River near 
Windy Pass, at 6,125 feet ; Rattlesnake Creek ; head of North Fork of Entiat River, at 
T,()00 feet ; Emerald Basin, south of I^ake Chelan, at 5,.'>00 feet ; peaks south of Rainy 
Pass; Slate Creek; Falls Creek; Crater Pass, at 6.000 feet; (loat Mountain, at 4,800 
feet; Upper Klickitat River, at 4,200 feet. Colvllle National Forest, In basins and 
draws, above 4,000 feet elevation. 

Oregon. — Cascades southward to California line; also In Blue and Powder River 
mountains ; in north, generally at 3.000 to 5.500 feet, but at 5.500 to 8,000 feet. In south. 
In northern Cascades, mainly in groups on east side of range In canyons and on high 
cool slopes ; similarly scattered also on west side of range, on streams down to 2..500 feet. 
Locally noted on Mount Hood, at 3,000 to 6.000 feet, and at Badger's Lake and Brooks 
Meadow, Wasco County. In southern Cascades, grouped or scattered on both sides of 
main divide In canyons and on damp slopes, at 5,600 to 8,000 feet; limited, on east side, 
to few larger canyons and molster slopes, but sometimes, as in high country between 
Mount Pitt and Klamath Point, forming 75 per cent of stand In canyon bottoms — upper 
canyon of South Fork of Rogue River (T 34 8., R. 5 E). Not on Umpqua-Rogue Divide, 
nor in Klamath Pass, but reported on Siskiyous (Ashland National Forest) at head- 
waters of Ashland Creek (T. 40 N., R. 1 E) ; reported also from north end of Coast 
Range, near Astoria, at 3,000 to 6,000 feet. Blue Mountains, wide ridges and at heads of 
streams, above 3,000 feet ; John Day River ; also in I*owder River Mountains (north- 
eastern Oregon). 

OCCURRENCE. 

Tree essentially of high altitudes ; Its presenc*; controlled to great extent by supply of 
soil moisture, demands for which limit Its occurrence to high elevations or to land moist 
from springs, seepage, or overflow. Lower range limited to moist canyons or to pro- 
tected north slopes, while on other exposures it flnds suitable soil moisture only at 
higher altitudes. Owing to lower temperatures and less Intense light at north, favorable 
moisture conditions occur there at lower elevations than In south; hence the gradual 
liAverlng of altltudlnal range from 8,500 to 12,0O() (south) to 6.000 feet (north), w^lth 
Increasing latitude. This variation is not ronslHtcnt throughout the range, but is often 
Influenced by local climatic factors. Of merchantable size at middle and lower levels; 
stunted or depressed at timber line. Shows little preference of soil, If sufllclently moist. 
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Gr«)Wf< fairly on dry Hoils, bat usually Kives way on porous soIIb to lodgcpolc pine, I)ouf;IaH 
rtr, and to otiier trees requiring better drainage. Dock well on retentive, fine, loamy soIIk, 
but attains best growth on deep, rich soils of gulches and river valleys. A shallow root- 
system enables it to grow on thin soils of slopes and on wet margins of rivers, lakes, 
and swamps. Forms extensive pure forests and also occurs in mixed stands. I*ure stands 
are somewhat more frequent in south than in north, where it chiefly meets trees of sim- 
ilar silvical requirements but of less extended southern range. Most generally with 
alpine fir and sparingly with Douglas fir near its lower limits. In Blue Mountains of 
Washington and Oregon, with western larch, lodgepole pine, alpine and lowland lirs, and 
iHtuglas fir. In Washington, occasionally in pure stands, but usually with amabilis fir, 
alpine fir, Lyall larch, black hemlock, yellow cedar, and white-bark pine. In Cascades of 
Oregon, with alpine, noble, and amabilis firs, Douglas fir, black hemlock, and lodgepole 
pine. 

Climatic Conditions. — Subject to varied climatic conditions. Annual precipitation 
averages over 25 Inches ; is largely snow. Seasonal temperature, with a minimum In 
north of approximately 40" F., and maximum of about 05** F. in south. Daily range of 
temperature great at upper levels, but less at lower altitudes and on north exposures. 
Near timber line the growing seuson is aliout two months, and freezing occurs almost 
nightly, resulting in very slow growth ; while at lower elevations the growing season is 
nlH>ut four months and frosts are loss frequent, permitting a more rapid growth. 

Tolerance. — Very tolerant of shade, surpassing most of its associates in this respect; 
endures years of shading and makes good growth when released from suppression. Owing 
to great tolerance, it forms close stands of many ages and preserves good forest condi- 
tions. Somewhat more tolerant In youth than in old age. 

REPRODrt'TioN. — A prolific seeder over most of range. Heavy seed years occur locally 
at 3-year intervals. Seed with high rate of germination and persistent vitality. Produces 
seeds from about twenty-fifth year to an advanced age. Heeds germinate best in moist 
mineral soil ; S4>odIings rnrcly found in liumus. Notwithstanding prolific seed produc- 
tion, sredllngs are not genera Ity abundant. They are most numerous in small protected 
openings In the forest. Ix)w branches of isolated trees also favor germination and 
protect seedlings, through which groups of trees are built up, and which combine with 
other groups to form continuous stands. 

Sitka Spruce; Tideland Spruce. 
Pirca sUchrnsiH (Bong.) Traiitveltor ami Mayer. 

DISTINGUISHING CHARACTERISTICS. 

Sitkn spnice growing In dense stands is tall, and has short thin open conical 
crowns of small branches and long clean trunks of only moderate taper. In 
o|»en stands, or as it oi-cnrs singly, It develops a shorter, but still tall, rapidly 
taiiering stem with braiK-hes down to or near the ground. The crown is still 
oiien, narrow and sharp in its upiier part, bnt very broad at the bottom, where 
the huge branches are often 20 or :^) feet long. The branches have many hang- 
ing slender side branchlets from li to 3 J fe<»t long. It is a very large and 
massive tree when fully grown, attaining a height, exceptionally, of from IGO to 
180 feet, with a diameter of from 8 to 12 feet, 5 or feet above ground. Still 
larger trees are reported. Ordinarily It is from 80 to 125 feet high and from 
40 to 70 inches in diameter. Forest-grown trees are clear of branches for from 
40 to 80 feet, or more. The bases of big trunks are swelle<l by enormous but- 
tresses. The bark is scaly on very young trees; on large trees it is thin (one- 
half inch thick), is dark puri>l« or deep reddish brown, and has big thin, easily 
detached scales. Twigs of the year are always smooth and dark yellow-brown.^ 
The foliage is a bright yeiU»w-grt»en. The bristling habit of the often keenly- 
|N)inted leaves, which stand out straight all around the branches (fig. 30), render 
it prickly to the touch. The leaves are flat, only very indistinctly 4-angled, 
stiff, and rather thick. Tiie cont»s mature* in one season, and hang down con- 
spicuously from the braiiclM^. They vary in length from alnnit 2 to 4 inches 
(flg. 30). Soon after maturity, <luring early fall, their thin pai>ery scales oiien 
and shed their small setMis (tig. 3(^ a) in a sh<»rt time. Most of Uv^* <*vs\vv>!f. l^V 
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from tho trees witbin n fciv monthH afterward, when tliey "re llRht yellow- 
limwu. Tlic Hniall seedn are characterlntlcnllj' Hgbt claj-browii. tbelr i-iiniiwirn- 
tively large, tbia winga adberlng to Ihem teiiaeioualy. Secd-le:)veti, from 4 to 




■Picea altchentit : i 



G. alender. aud about three-eigbttw of an ineli long. Wood ynrles greatly in 
color, but It 1b commonly a very pale brown, wltb the faintest tingp of mldisli. 
It la light, Boft, from flne to rattier coarse grained It furnishes tlio best of 
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aiw timber, the large percentage of clear, straight-grained wood making it very 
useful and important commercially. 

Longevity. — A very long-lived tree. It grows rapidly in height in moderately 
dense stands, and it grows very rapidly in diameter for several centuries when 
alone or in an open forest. I^rge trees attain an age of from 400 to 750 years; 
such trees are from 4 to 6 feet in diameter and from 150 to ISO feet high. About 
800 or 850 years is probably the age of some of the much larger trees occasion- 
ally met. Further study of its longevity is desirable. 

RANGE. 

Conerally from son Ipvel to 3,000 foot elpyation in coast region (and inland about 
60 miles) from Alaska to northern California. 

Alaska. — Islands and sea sioi)e of Coast Range from sea level to timberline (whicli 
in ttie Panhandle, is 1,800 to 2,400 feet and .3,.^)00 feet on exi>osed sea sIoi>e8) and 
westward to west shore of Cook Inlet and north end of Kodiak Island. At Lynn 
Canal extending up to 2.000 feet (limit of erect tree growth) ; west of Lynn Canal, 
extending from sea level to 2.200 feot. F'rom Dry Bay to Prince William Sound at 
400 to 1,600 feet, and on Prince William Sound, from about .'{00 feet, in gulches away 
from coast to over 1,450 feet on slopes facing the sound. In the interior of Kenai 
peninsula to an elevation of 1,.500 feet. Extends around Kenai peninsula, along shores 
of Cook Inlet and Turnagain .Arm. down west side of Cook Inlet — here scattered on 
lower shore and southward, in sheltered places, to Kukak Bay at bottom of Alaskan 
peninsula. Occurs similarly also in northern part of Kodiak Island, an far south as 
Ugak Bay, on east shore, and to Cape Uganuk, on west shore. 

British Columbia. — Islands and vicinity of coast, on western slopes of Coast Range, 
fi-om about 3,000 to 4,000 or exceptionally to 5.000 feet ; summit l>etween (^old- 
water and Coqulhalla rivers, to .3,280 feet ; on Nicolumc River, a few miles beyond the 
summit between that stream and Sumallow River ; on the west side of Spioos River, near 
the trail crossing, and up, again, to 5,000 feet, at Taku Pass. On west coast of Van- 
couver Island, in Renfrew District, occurs up to D75 feet. 

Washixoton. — Mainly at mouths of rivers and on bottomlands about Puget Sound 
and along the Pacific coast ; also extending up valleys to the foothills of Cascades, 
sometimes to an elevation of 2,000 foet. In (West) Washington National Fore.st, scat- 
tered over river bottoms and benches l)elow 2.<K)0 feet ; on Mount VIero ( Whatcom 
County) ; In Mount Rainier National Forest, only on Nimiually River, at 1,800 feet ; 
at Orting (near Volghts Creek) ; in Olympic National Forest, only on Pacific coast and 
extending inland about .30 miles; In Soleduc Valley (at point .3 miles below Hot Springs) ; 
at a point 2) miles south of I'ort CroKrvnt. and at Klma, near Iloquiam River. 

Orixjon. — In northern part, along the coast and up valleys to foothills of Cascades ; 
south of Columbia River Valley, confined to coast. 

California. — At mouths of streams and in low valleys facing the ocean as far south 
as Caspar, Mendocino County. 

OCCURRENCE. 

Mainly from sea level to 3,000 feet ; altitudinal range determined chiefly by soil and 
atmospheric moisture. Contrary to habit of other trees of this region, which go to 
lower elevations at north, this spruce reaches higher elevations at north than at south. 
Gleneraliy in moist, coast alluvial and sandy bottoms, along streams, and especially on 
moist slopes facing sea. In north coast region It thrives on very thin, light moist soils ; 
also follows moist soils eastward and on mountain slopes. Best 'growth In constantly 
moist, deep rich soils, and in humid atmosphere. Deficient moisture occasions stunted 
growth. Quantity and (|uallty of soil more important as soil moisture and the humidity 
decrease, and vice versa. Endures considerable inundation in coast flood plain, but 
usually grows a short distance from water's edge. 

Forms pure forests, especially at north, and occurs in mixed stands, most commonly 
with western hemlock ; associated also with redwood, western red cedar, lowland fir, 
yellow cedar. Pacific yew, black hemlock : occasionally with Douglas fir, broadleaf and 
vine maples. Hitka alder, black cottonwood. willows, etc. Sitka s|>ruce and western hem- 
lock are the chief components of Alaskan coast forests, where one or the other becomes 
dominant ; the spruce is usually dominant on the coast, while hemlock holds higher ele- 
vations and areas away from coast. 

Climatic Conditions. — Climatic conditions of range very favorable to forest growth. 
Climate generally mild and uniform, especially through infiuence of sea and warm sea 
current from Japan. I*recipitation heavy ; humidity high, and dense fogs abundant ; 
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changes of temperature, gradual ; summers generally mild and winters not severe. Nev- 
ertbeless, average daily, monthly, and yearly temperatures and average annual precipita- 
tion and humidity vary greatly from southern limits of range in California to northern 
limit in Alaska. Precipitation ranges from about 20 inches in California to over IQU 
inches In Alaslca. The temperature drops to —35** F. toward north limit; while over a 
great part of range, notably at south, and along coast, light frost occurs and tempera- 
ture goes to zero. 

ToLEiiANCE. — Tolerant, but less tolerant than western red cedar and western hemlock. 
Seedlings endure dense shade, competing successfully with young hemlock. Endures con- 
siderable side shade in later life, but must have overhead light for best growth after 
seedling stages. Grows rapidly in height after flrst few years, and overtakes the slower 
western hemlock. Alone or In mixture it maintains a dense stand. Permanently over- 
topped seedlings or older trees remain stunted and grow but little, but if shade l>e dense 
and persistent they die eventually. 

Repboduction. — Prolific seeder, especially heavy seed years occurring at intervals of 
two or three years, while some seed is usually borne locally nearly every year. Seed with 
high rate of germination and of persistent vitality. Germination and growth of seed- 
lings best on any wet or constantly moist soil ; muck, moss, duff, or decaying wood com- 
mon to its habitat. Seedlings are sensitive to frost for flrst few years, but not In later 
life. Root system, shallow ; in moist ground running near surface beneath moss, duff, 
and other d<^briH ; in drier soils, going deetier, when, for good growth, a deep, porous soil 
is necessary. 

Weeping Spruce. 
Picea hrciccriana Watson. 

DISTINGUISHING CHARACTERISTICS. 

Weeping spruce is a little-known tree, and a comparatively recent discovery. 
It was |x»rmanently brought to light in 1884 by Thomas Howell, but the fiirst 
discovery probably dates from 18(>3, when Prof. William H. Brewer, in honor of 
whom the tree was afterward named, pres(»rve<l leaves and a hranclilet from a 
weeping spruce tree growing at the west base of Mount Shasta, California. The 
species has not been rediscovered In that locality. I*rofessor Brewer's si^eci- 
mens can be likened only to those from weeping si>ruce, but tlie (confirmatory 
evidence of (*one.s which were not collected, is reipiired to make the identific*ation 
sure. 

The marked weeping habit of its lower branches distinguishes this tree from 
its associates. It is thickly branched to the ground, forming a long-pointed, 
conical crown. The trunk is greatly swelled at the base and tapers rapidly to 
the top. The usual height attained is from TiO to 75 feet, with a diameter of 
18 to 30 inches. Trees 100 feet or more in height occur, but they are excep- 
tional. The thin, spike-like point of the crown bears short upturned branches, 
while on the lower crown the branches stand out straight, becoming more and 
more drooping near the ground. The unique characteristic of the middle and 
lower crown branches is their numerous, very long, string-like branch lets, which 
hang down from 4 to 8 feet in length. These also have numerous [>enduIous side 
branchlets. Bark of large trunks is about tliree-fourths of an Inch thick, dark 
reddish brown, and with thin, long, firmly attached scales. The dense foliage 
has a somewhat bright but deep yellow-green hue. The leaves (fig. 31) are flat- 
tish and obscurely triangular, the shariK?st angle on the lower side. Two resin 
ducts are shown on cross-se<*tion of the leaf near its upi)er border. The ei>nes 
(fig. 31) mature in one season, sliedding their seed late in September or In Octo- 
ber. When full grown, and before oi)ening, they are dark pun>lii!*h green ; 
after shedding their setni, they are dull rasset-brown. They fall from tlie trees 
slowly, many adhering until the end of the s<?cond autunm. The 8i*eds are dark 
chwolate brown. Seed-leaves, as a rule. r». WckhI, little known; iMile yellowish 
to very light brown, rather heavy, and fine-grained. 
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IjOMOEvrry. — Little 1b kiio«-n of tlie loiiKevlty of thlw trn: coiiii-riilni; v 
further mudy is reiiulred. Trees from 111 to lii Incbcs In aiumi^er are 
145 to 160 years old. Frobublj- iittnlns mni-b grooter age. 




8oulbwmt«rn Orffwn and DorttnTe^tFrn Ciillfornia ; looatly distrllmtml In (1< 
nreu ■( elevuUonM U'lween 4.000 and S.^OO fwl, UaDwe »tlll lni|>prri'<'|]y knovn. 

OaEOOX.^CoBHt UoualHlnii. on fBHt pnd uf <'bpti.ii RnnKP In Jiwciililnp Connlj'. I 
4.0U0 and S.OOU fwt ; divide t>ptwcea Cannon 4'nvk nnd FIddli-r'ii (;iiii-b. iit ii<-ii 
Wmt Fork of [lllnoU River, on narlh slopp vf Slskiyutm i.I<>bp]>IiIiiu Ciiiintyl ; 
Creek tnO blsh nuunialu tuiia aouth ol Koitu<: Ulvei inortb slope ut SlHkl.vuus). 
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California. — Several hundred acres on north Rloyni of SIskiyous, at about 7,000 
feet, on head of Hmall Houth fork of Illinois River, Just south of north l>oundary of 
California and near Waldo, Oreg. South slope of Slsklyous (few miles south of last 
Krove), on headwaters of small northern tributary of Klamath River, at 7,500 feet 
elevation. Al)Out COO acres at head of Klk Creek (tributary Klamath River) on high 
])eak 2 to 3 miles west of Marble Mountain, and 80 miles west of Mount Shasta 
(Siskiyou County, Cal.) ; elevation, a little lielow 8,000 feet; several hundred trees on 
north -side near summit. Summits of Klamath Mountains ; locations not determined. 
Trinity Mountains, crests ot ridges; noted (In T. 33 N., R. 10 W.) at hejid of Canyon 
Creek from 7 miles above Dedrick (at 4.500 ft.) to lakes at over C.OOO feet, and near 
divide between Stewart Fork of Trinity River and Canyon Creek, at 6.000 feet. Said 
to have t)een found in 1S03 on Black Butte (north of Strawberry Valley) at base of 
Mount Shasta, but not seen there since. Headwaters of Parks Creek (tributary Shasta 
River), north sloi>es alK)ve 5.500 feet on north side of Shasta-Trinity Divide (T. 41 N., 
R. W.) In Shasta National Forest. This is in neighborhood of the west Shastii sta- 
tion, and indicates that the early one may Ik? found. Reported as abundant on north 
and east sides of Mount Shasta, but authentic records are lacking. 

OCrURRRNCE. 

Steep north mountain slopes, ridges, and about protected heads of mountain streams. 
Dry. rocky soils, but best on dePiM>r. moist, porous soils. Forms pure, rather open stands 
on small areas, but is commonly associated with black hemlock, straggling Douglas fir, 
white fir, incense cedar, western white pine, sugar pine. 

Climatic Conditions. — Temperature moderate, rarely much below zero, or above 
100' F. l*reclpltatlon, from 20 to 00 inches, snow. Snowfall often 15 or 20 feet deep 
and remaining on ground more than half of year. Atmosphere humid through greater 
part of year. 

Tolerance. — Little is known of its sllvlcal characteristics. Its dense foliage, and 
habit of retaining low side branches In rather close stand, indicates considerable tolerance 
of shade. 

Reproduction. — Information on its seeding habits and reproduction is lacking. It 
appears to be a fairly g(MKl i)erlo<llc sp<Mler. Intervals of good production prolmbly not 
less than two or thn»o years. 

Black Spruce. 
/*i('nt iiHiriana (Mill.) I*.., S. & V. 

I)ISTINOITLSIIIN(; CTIARACTKRISTICS. 

Black spnico is mainly an oastorn and far northc^rn sikm'Ios. Incliulocl as a 
Pacific troe because* of its occ.'urrencx? in the interior of Alaska. Here it is a 
small or stunted tree, rarely over 12 to 15 feet hljjli, and often only from 2 to G 
feet high; elsewhere from 25 to 40 feet lilph and from 4 to 8 inclies in diameter. 
Exceptionally it attains a height of from 50 to 80 feet and a diameter of 1 foot. 
The crown is cliaracteristically. oixm and irregular, extending to the ground 
except in iniddle-aged or old trees grown in a dense stand, in which the lower 
half of the crown branches are sliaded out. The branches ai*e short, slim, and 
often distant from each other. In forms of this tree growing in wet marslies 
tliere are tufts of short branches only, or chiefly, at tlie top of tiie stuntinl stem. 
On less wet or moist ground the crown branches are more numerous. As a 
rule, the branches droop at their ends, but sonu^times tliey are |XH-uliarly stiff 
and liorizontai. The foliage is a de<»p blue-griH*n, with a tinge of wliitish. 
while the short leaves (fig. 32) stand out on tjie branches. Bark of older trcM's 
is thin and composed of small ashy-brown scales. The young twigs of a s<»ason's 
growth are usually a pale russet-brown, coated with small hairs of similar 
i*oior. The cones (fig. 32) are ripe by the end of August, and within a few 

weeks afterward they shed their small winged seeds (fig. 82, a) ; at tliis time 
they are a pale ashy-brown. Their habit of remaining firmly attached to the 
branches for very mauy years furnishes oue of the most reliable means of dis- 
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tiuguishiug this tree from its somewhat similar relat«Hl siKH'i«»s. Th«» stems <»f 
the fom*s are very stout, tirin, and eurve<l downward cir inward toward the 
branch. The open cone-seales are iKH-uliarly stiff and resistant to pressure of 
the hand; but are easily broken if sciueezed together. The seed is a deep 
choeolate brown. Seed-leaves, usually G, about one-half incrh long or shorter. 
Wood usually a clear, very light yellow. The common color of this wood, also 
of that of the white spruce and to some extent of the red spruce, with which it 
may be mingled sometimes as lumber, is not an entirely safe character to rely 
upon for identification. The color of wood from different individuals of the 
same species often differs greatly, so that it is easy to cH)nfuse it with the 
pale or yellowish white wood of the two other si)ruces. Black si»riice w<kkI is 
mainly very flne-graine<l. Of the other eastern spruces it is the least important 
commercially, mainly on a(*count of its small size. 

Longevity. — Doubtless a moderately long-live<l tn*e; average ol)servwl sizes 
are from 125 to 200 years old. Stunted trees growing in very wet situations 
and scarcely 2 inclies in diameter are often from 50 to nearly 80 years old, 
but api)ear to be thrifty, considering the unfavorable situation. Further n»ct>rds 
of longevity are desirable. 

RANGE. 

Newfoundland to Hudson Bay and northwestward to Alaksn ; southward in Michigan, 
Wisconsin, Minnesota, and In the eastern mountains to North Carolina and Tennessee. 
Northwestern T&nge very imperfectly known. It is prolMibly much the same ms that 
of white spruce, but further accurate field observations are re(|uired to ostabllHh the 
coincidence of ranK<*s. It seems likely that black spruce will pn)vo to be far less 
abundant In Alaska than the white spruce. 

Canada. — Abundant In (Ireat Plains, especially north of Saskatchewan and on Beaver 
and Athabaska rivers, extending westward to eastern slopes of Rockies and southward 
to tributaries of Rllmw Klvcr, .'tO miles from Calvary. Northward, in tireat IMains. 
throuRh l*eacc and Mackenzie river valleys, to within 20 miles of Arctic Ocean and 
from mouth of CopixTmino River (lon^. 110°) westward to Alaska. Crosses <*«mti- 
nental Divide into interior plateau of Rockies farther south than white spruce, liein^ 
common on hi^h plateaus of T-p|>er Fraser and Blackwater rivers dat. r*:]" } and north- 
ward on Stikine. r>ease. Liard, Frances, and Pelly rivers. Abundant from r«»lly River 
to McQuestltm River (tributary 'Stewart River) at al>out .H..^»(M» feet elevation; at Daw- 
son and westward on Yukon River and southward on White River to a iM>int 212 miles 
from its mouth. 

Alaska.- There are no definite records for Yukon Valley, over which this tree very 
probably extends, northward to south Klo|)es of Kudicott Ran^e. westward to Berinp: 
Sea, and southward to inland slopes of Pacific coast ranges. Re<rords are avail- 
able for its occurrence on <NK>k Inlet, an arm of the (fUlf of Alaska. Here it occurs 
sparingly at almut 2,000 feet elevation in swamps of the plateau cm Kenai Peninsula, 
especially on Chical(Mm Flats, and in peat Xx^ks at Hope. Sunrise, and Tyonck, 4m Cook 
Inlet coast. 

OCCrRRENCK. 

Essentially a swamp tree, characteristic of cold, wet Xwrh and marj^ins of lakes ; crows 
occasionally on hi^h, well-drained hillsides, but is less abundant here than in wet sites, 
and is small or stunted. Best growth in constantly moist, alluvial, well-drained soils, but 
most abundant In wet soils. Depth of soil is not essential, owinj;; to shallow root system. 
Grows on clay and heavy Khicial drift, and sometimes even in sandy, hill soils, but of 
poor growth in such soils. 

In east, forms pure forests over limitod and extensive areas, occurring also in mixed 
stands. In northwest, liest f^rowth in limited or small areas of pure stand in moist. 
well-drained alluvial bottoms of Athabaska River, and in river valleys in Saskatchewan 
and north Manitoba. Valley of Yukon River. Krows in wet localities, u.sually over buriiKl 
glaciers. Not common immediately on luinks of the Yukon, but abundant In l*elly River 
drainage on swampy parts of lM>ttoms, on moss-coverod north sloi)es, and at heads of 
streams on low, broad divides. In mixture, associated with tamarack, black cottonwfM)d, 
balm-of-gllead, aspen, willows, and re<l alder. 

Climatic Conditions. — At north, climate extremely severe, with low atmospheric hu- 
midity, small precipitation (sometimes not over 1.1 inches), ;;reat seasonal ran^e of tem- 
penitiire» and occasional strong, drying winds. Annual range of temi)erature, rarely less 



% 



88 FOREST TREES OF THE PACIFIC SLOPE. 

than 130" F., not nncommonlj' falling to —00" F. in winter and somotlmes aliovc 100° F. 
during Bummer. Growing season for tender vegetation is from about four montlw, in 
western British Columbia and eastern Alaska, to three weeks on Bering Sea <.*oast. 
Owing to high latitude, sunlight is less intense during growing season, but of longer daily 
duration than farther south. In winter, Insolation is very weak. 

Tolerance. — Very tolerant of shade, and recovers from suppression up to advanced age. 
In dense stands it produces heavy crown cover, and frequently shades out tamarack. 
Most tolerant on wet soils, which It covers with dense stands of slow-growing trees, and 
least tolerant In dry, well-drained situations, where it grows in more open stands. Re- 
tains side branches for a long time, producing clear trunks only in very dense stands. 

Reproduction. — Not a prolific seeder, although some seed is usually borne locally each 
year ; abundant seed production only at rather long, irregular intervals. Seed of moder- 
ately high germination and with persistent vitality. Germination best on constantly 
moist mineral and humus soils ; seed germinates well also in forest on decayed fallen 
ti*ees, moss, and moist decomposed spruce leaf litter. Leaf litter in broadleaf forests 
not as a rule favorable to germination. Seedlings demand moderate shade for first one 
or two seasons. 

• 

White Spruce. 
Picni vanadcuHiH (Mill.), B., S., & P. 

DISTl X GU 181II N O CHARACTERISTICS. 

White spruce is considoreil here l)e<*au8e of Its range iu the interior (at least) . 
of Alaska. It is mainly a tree of the northeastern Tnitetl States and of Canada, 
with a very wide distrihution in the latter rejjion. In Alaska white spruce 
varies, according to situation, from a stunted form from 8 to 20 fet»t high to a 
well-grown tree from 50 to 75 feet in height Jind from 12 to 20 inches in diam- 
eter; much larger trees occur on very favorable sites. Elsewhere it reaches 
from 80 to 1(K) feet or more in height, and from 24 to *M\ Inches in diameter. 
Trees :5 or 4 tvet in diameter and over 100 feet high are nither rare. The trunk 
is straight, smooth, and clear of branches fbr one-third to two-thirds of its 
length, with a somewhat ojK^n, irregular, and widely pyramidal crown, the top 
of which, esiXM*ially in old treses, may 1m» roimded or flattened; very often, how- 
ever, the crowns are sharply iH)int<Hl. The branches are long and thick, and com- 
monly curve down and then upward. A striking <'haracter of branches is their 
numerous small, drooping side branchlets. The dense foliage is also character- 
istic in its light blue-grc»en color, which in scune individuals has a distinct 
whitish tinge. This character has doubtless given the tree its widely recognized 
common name, "white spruce.*' Bark of trunks is thin (one-half inch thick) 
and is early broken into small, thin, pale, ashy-brown scales; the color varies 
greatly with the density of the stand. Tlu* 4-angle<l h'aves (fig. 'X\) stand out 
all around the twigs, excei)t at and near their ends, where tliey are masstnl on 
the upper side; those on the lower side are curved toward the uppt^r ones. 
Twigs of a season's growth are dark yellow-brown ; as a rule they are smooth. 
but on the far northwestern forms they are apt to l>e finely downy. A notable 
character of the young shoots and leaves is the fetid, polecat-like odor they 
emit when bruised; foliage a year old or older gives off a nnich less distinct 
odor. This peculiarity has given the tree its name of ** cat spruce." The cones 
(fig. 33) ripe by the end of the summer, shed their small light clay-ycllow-brown 
seeds (33. o) in September. The pendulous cones are lightly attached and usu- 
ally fall during autumn or by spring. After shedding their setnls tlic cones area 
light clay-brown, whereas Just at maturity they may be light grass-green tinged 
with red or bright rose-red. They vary from about 1 to nearly 2i inches in 
length, but they are usually about If Inches long. When open and dry the con(^ 
scales are so thin and flexible that they can be squeezed together without break- 
ing them. Seed-leaves, about (J, very slender, and one-half to nearly thn^e- 
fourths of nil Inch long. Wood, pale yellowish white, soft, very straight and 
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Sne-gruiaeil. Out! vt the two most Itiiportnot timber aiirai.-e8 uf nurtlipuati'n 
Nnrtb AnuTicn. 
LoKQEViTY,'— LoiiK-llv*^, full-RTOwn treeH rciich an age ot 'J50 to STiO years. 




t'olumbln, Wpnlpm ranKP. ihrouRhoiit CnnnillnD plnlun r<>elon from Siinknli'hi>vnn KIvit 
VbIIc)- Dorlhwnrcl nnirly to Ihe Arctic Urv&n : pitcaJs Boiithward. In ii tnnknic fllonj; 
east stupe <if Rockies, at K.'HH) to S.OOO feel, through northern Muntnoa (alio in ('rpress 
IIIIli. smithweKtera AsHlnllKiln, and Illai'k Illllit. South llskulii) : eitendlne nortbwcsl- 
wunl. nl '.<Hi to :t.iMHl or -l.liOO tii-t «l<-viitlon. It rro!M<-H the northern Ilorkli-n Into tliR 
platpnii ■>( noriliern llrltlsh I'oliimbin nnd Yiikun Terrllury. mnt^ni; Ihrouicbniit .Vlnska, 
Bt -J.OUO to -I.IHH) feci, nnil t<> Rerlnic Sra, PirppI «D the ses xlope of I'nciHc mast maRM 
on tile south unci the Arcllr watcrsh.-d on the north. 
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Wkstkrn Tanapa. — CroMws rontlnontal Dlvido at Llnrd Rlvor. rcnohinK interior 
plateau and extending westward to eastern slopes of I'acltic coast ranges and northwest- 
ward into Alaska ; southern limit now known is Stikine River, and seaward limits in Coast 
Ranges are ri)i)er Slikino and Taku rivers. Shallow I^ike (north of White Pass, at 
about li,400 feet), point near Divide at head of t'hilknt River (at alwut 2,000 feeti, 
and point at timberline (about 4.500 feet) on north side of St. Fellas Range. Common 
on rlviTH. Islands, In sheltered valleys, hillsides, sometimes to tops of plateau (at .S,(K)0 
to 4.(MX> feet) : in valleys of Dease Ijake and River, and of Frances, Upper Liard, Yukon, 
Klondike, MeQuestion. IVlly. and White rivers. 

Alaska. — Southward to Alaska Range, and on north slo|»es up to ;t,5(H) or 4,000 feet 
elevation, but on south slopes, to 1,200 feet. I'robably farther southward between 
Alaska Range and coast in valleys of rp|)er Sushltna and Topper rivers, reaching Pacific 
side of ('oast Range only at Cook Inlet (long. 150") : thence extending from shores 
of Turnagain Arm up lower Sushltna River, on west side of Kenai Mountains, to Kenal 
Lake (alt 2,000 foeti ; southward on west shore of Cook Inlet, aI)out Lakes (Mark and 
Iliamna to southern limit of timber at base of Alaskan I'eninsula (possibly Kukak Bay). 
Abundant westward on Kokhtul and Mulchatna rivers, extending to mouths of Nushagak 
and Aleknagik rivers at Bristol Ray. Western limit of range is on Kuskokwim and 
Yukon rivers, near head of their deltas (long. 102"). Sea Is reacht^d again on north- 
eastern sh<tre of Norton Sound at mouth of Koyuk River, in Norton Hay, and at mouth 
of Nlukluk River. In (Jolofnln Hay, but limit turns enstward In northern part of Si'ward 
Peninsula, including only head of Huckland River, and not entering Selawik River basin. 
Northward white spruce reapi>ears throughout Kobuk River Basin, reaching sea on 
Kotzebue Sound, and reappearing still farther north on middle course of Noatuk River, 
here reaching Its wtwtern and northern limit on west coast of Alaska (In alK>ut lat. 68°, 
• long. 1(53**). Extends eastward along southern slope of Endicott Range, between Yukon 
River Valley and Arctic Slope, on Koyukuk River and its tributaries, to about latitude 
(il", toward the international l)oundary, and farther northward on Porcupine River 
and its tributaries, to almut latitude (►«* ; reappears In 'i*urner River Basin, on Arctic 
Slope, to about latitude i\U°. the northern limit in Alaska. Northward on Alatna River 
(tributary Koyukuk RIviti to point 00 miles from mouth: northward on .Tohn River 
(tributary Koyukuk) at alxjut 2.500 feet elevation, to point 25 miles south of pass at 
head, and In valley of Chandlar Rlv<'r to liead. 

(HC TRRKNCK. 

On river l>anks. terraces, dryish margins of swamps and iakts, and up adjacent sides 
of ridges; and hills. Most frequent on sandy loam soils with mod«'rat«» moisture, but 
grows on very shallow soils from" margins of swamps to tops of mountains. Uirgest in 
moist, well-drained, finely divided |>orous soil ; soils too dry or too w«'t produce dwarfed, 
slow growth. Forms pure, dense forests of large and limited extent and o<*curs In mixed 
stands. 

The principal timlwr tree In Yukon drainage, occurring in dense groves and belts on 
alluvial flats and on Islands, but in more open stands away from the river. Toward 
north limit in Alaska, more and more dwarfed, small clumps growing commonly in 
gulches. Dominant tree in Kenai Peninsula of Alaska on drier situations, but r<>placed 
by black spruce in swamps; in such localities always very s<Tubby. In north British 
Columbia *g<'nerally forming extensive pure forests on rivers and lower valloy slopi>s : it 
often gives way to black spruce, tamarack, or cottonwoods on flats and to lodgepolr pine 
on dry terraces; at timberline. on Inland mountains of north C*anada. som(>times with 
alpine flr. Often in dense, pure groves and strips of forest; closely associattHl with 
birch, red alder, aspen, willows, and near streams with black cotton wood. On Kenai 
Peninsula, with black hemlock, balm-of-<illead. aspen, and western blrrbes. Toward 
north limit in Alaska, more and more sulK>rdlnate to poplars, here single trees and small 
clumps being scattered among birch and poplar. 

Climatic Conditions. — With much the same range as l)lack spruce, white spruce 
endures practically the same severe features of climate. 

ToLER^VNCE. — Tolerant of considerable shade, young trees maintaining a slow growth 
for many years under heavy crown cover. Marked in recovery from suppn»sslon, beln;; 
surpass(>d In this only by black and red spruces. Retains side branches persistently : 
long, clear stems occur only in close stands. Thriving under light shade of poplars and 
birches, it often replaces these after Are or lumbering. 

Reprodittion. — Moderately prolific seeder: considerable seed produced locally every 

year, while heavy seed production occurs at more or less regular, but long. Intervals <>ver 

I)arts of range. In New England, periods Ix'tween sei»d years about eight years; seeding 

habits in Northwest not determined. S4*ed with only moderately high rate of gerniina- 

^ tlon, but with persistent vitality. Moist, decomposed organic, or mineral soils necessary 
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for good germination. Natural reproduction usually abundant under mature spruce on 
damp mos4 over considerable organic soil. Reproduces poorl.v on thick leaf lit tor undor 
broadleaf trees. Moss-covered decayed logs favor germination, as does moist minora I 
soil near streams. Tolerance of seedlings permits them to thrive under a crown i»vor 
which shades out most associates. 

TSUGA. HEMLOCKS. 

The hemlocks are evergreen trees with soft. Hat or rouiule^l triangular leavi^s. 
Their branches prow at irrej^iilar iutervals from each other. The slender ter- 
minal spniys dnK>i> jjracefully, and the slender leaders droi>r or noil conspic- 
uously from the toi)s of the crowns. They are large trees with broad pyramidal 
cn)wna and long, only slightly tai>ering trunks, with the characteristiinilly 
rough, hard bark narrowly ridged and furrowed. The bark contains tannin, 
which gives it an astringent taste, and when broken it displays a clear choco- 
late-red color. The leaves, which have small, thread-like stems, are spirally 
arrangeil around the branch, but by the twisting of their stems they apiXMir 
to grow mainly from the two opposite and the upiwr sides of the branches; 
thus forming, in one western spei-ies, very flat sprays. The leaves of hemlocks 
ore peculiar in having a single resin-duct, which is seen in a cross-section in 
the center near the lower surface. lieaves of a season's growth remain on the 
trees for al)Out H to years. Male and female flowers are l>orne separately 
on different parts of the sjime tree on sprays formed the pr^itnling season. 
The female flowers grow at the ends of the spniys, while the male flowers are 
borne singly from buds at the bases of tlie leaves near the ends of the branch- 
lets. Female flowers, producing cones and seiHl. are small, gret»nish, scaly 
IxHlies, while the male flowers, iM)llen-l)earing only, are small yellowish bodies 
attached by tliread-like stems. The cones of the hemlocks mature in one 
season, and are comiwsed of thin overlapping scales, beneath each of which 
2 wlngc<l setHls are l)orne; only the scales in about the central half of the 
^•ones, however, bear fertile s*»e<ls, those* jilK)ve and l)elow this part being 
imi>erfe<'t. The small see<ls aire easily wafte<l by the wind and thus may l>c 
widely disseminatwl. Seed-leaves of our siHX'ies, 3 to 4, and very short. 

Hemlocks are imiM)rtant forest trees both for saw tlml>er and tanbark. As 
yet their wood is of comparatively lower commercial value than that of the pines, 
flrs, and spnic«»s, of ten associatinl with hemlock. Vnquestionably, however, the 
connnercial imiK)rtan<v of hemlock wood will be givntly increased as the supply 
of other timl>ers, abundant now, is retluce<l. The true value of western hemloi'k 
timber has not Ihhmi apprwlatwl on account of Its name, since it has Ikhui con- 
fusiKl with the eastern hemlo<k. which produces wood of infericir quality. 

Four siKH'les of hemlock are indigiMious to th(» T'nlted States and iK)rtlons of 
Canada. Two of these inhabit the eastern Tnited States and the adjacent 
Canadian provinces, while two are found in tlie Pacific forests. 

Western Hemlock. 
Tttuf/a hitviitiihylla (Kaf.) Sargent. 

DISTINGUISHING CHARACTERISTICS. 

Western hemlock Is a large forest tree. Its tall, cl(»an. smootli-l<K>king trunks, 
fine foliage, and drooping branchlets distinguish it readily from associates. The 
trunks tai)er very gradually. Forest-grown trees have small narrowly pyram- 
idal crowns of slender branches, and are from 12r> to KK) feet high and from 
2 to 5 feet in diameter. Occasionally, much larger trees an» found. TbeJimrk 
of larger branches and young tre<»s is thin, flnelj' scaly, and russet-Urw 
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tbat ot old trunks Is nbout 11 to 1} iQcties thlok, bard, and deeply furrowed; 
tbe ridges are wide, flat, and Irregularis connected with one another by nar- 
rower cross-ridges; It Is dark maset-brown, tinged with red. The foliage Is 




de«p, glossy, and yellow-green, and clotben the brnnchlets thickly, but tlic small 
. Bizp of tbe leaves gives it a thin apijearauce. Tbe leaves (llg. 34) apiiear to 
grow mainly from two opposite slilcx of the lirnnclilets — n sort of comb-like ar- 
They are flat, enioved iibove. have a rouiiilea end. and a distinct 
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thread-like stem, and are about one-fourth to seven-eighths of an inch long. 
The leaf-bearing branchlets, especially those of the season's growth, are more 
or less minutely hairy. The small, few-scaled cones nod from the tips of 
branchlets, maturing from the middle to the end of August. They open rap- 
idly afterwards and usually shed their small, winged seeds during September. 
By spring most of the cones have fallen from the trees. The cones are from 
about three-fourths inch to sometimes nearly li inches long, and when open are 
reddish clay-brown (fig. M). Cone-scales, peculiar in being sharply narrowed 
from about their middle, are faintly downy on their outer surfaces. The seeds 
(fig. 34, a) are light brown. Their comparatively large wings enable the wind to 
carry them to a considerable distance from the parent tree. Seed-leaves 5, 
pointed, and about one-fourth inch long. By the third year seedlings produce 
foliage like that of the adult tree. In the dense, moist forests in which this 
tree grows best its numerous seedlings grow^n on moss-covered stumps and 
logs — often high in the air, and even in the moss on living trunks — are a 
familiar sight. Not infrequently seedlings extend their roots through or over 
their host stumi>s and decaying logs into the soil and become firmly rooted; 
many others, unable to do this, die. The ability of this tree to grow throughout 
its life in the densest shade explains the often almost pure stands which have 
followed removal of the older forest in which hemlock was widely but only 
sparingly represented. The hemlocks had covered the shaded ground with 
seedlings which later excluded other si)ecies trying to come in after the old trees 
were removed. 

Wood, fine-grained, pale yellowish brown, with the slightest tinge of red. It 
is rather light, soft (works like soft pine), and very unlike the silvery wood of 
its eastern relative, which it otherwise resembles. The unfounded prejudice 
against western hemlock wood is excee<iingly unfortunate, for In its best grades 
it is useful for many of the better commercial purposes, while its bark yields 
a much higher i)ercentage of tannin than does that of the eastern hemlock 
(Tauga canadensis), so extensively used for tanning. 

Longevity. — Very long-lived, growing slowly in height and diameter. Trees 
16 or 17 inches in diameter are 195 or 2(X) years old. Large trees are from 3(X) 
to 500 years old, and it is l)elleved that ver>' nmch older trees will be noted. 

R.VNGE. 

Pacific coast reg^ion from Alaska southward to northern California ; inland to southern 
British Columbia, northern Idaho, and Montana, and into the Cascades in Oregon and 
WashiDgton. 

Alaska. — Islands and seaward slope of coast ranges westward to Cape Puget on west 
side of Prince William Sound: {generally from sea level to timber line (3,000 feet on 
southeastern coast to l.OOO feet on Prince William Sound). Lynn Canal region, from 
elevations of 130 to 2,000 feet. South slope of St. Klias Rantce to 1,625 and 2,700 feet; 
Yakutat Bay, up to 2,200 feet on Mount Tebenkof (east end of bay), gradually dropping 
to sea level at Disenchantment Bay (head of Yakutat Bay). Coast from Dry Bay 
to Prince William Sound, up to 400 feet, and to 1,600 feet ; on coastal plain, hillsides 
facing open water and valleys of streams, sometimes extending inland 3 to 5 miles, 
as at head of Cordova, Gravina, and Fldalgo bays. 

British Columbia. — Islands, Coast Range, and inland up river valleys to limit of 
abundant rainfall, from sea level to 2.000 or 3,000 feet elevation. Reappt^ars eastward 
in Gold and Selkirk mountains, reaching 8,500 to 5,000 feet. Up Dean Inlet and Salmon 
River to point 18 miles from sea and to elevation of 600 feet; appears still farther in- 
land, in Coast Range, sparingly on lower part of Iltasyouco River (tributary Salmon 
River). Inland 53 miles on Ilomathco River (flows into Bute Inlet) to an elevation of 
2,320 feet. In lower Fraser River Valley eastern limits are Vztlihoos River (north- 
eastern branch of Anderson River), at point G to 10 miles east of Fraser River, and sum- 
mit between Coquihalla River (easteiii tributary Fraser Riven and Coldwater River. 
Abnndant on southwest coast of Vancouver Island, reaching elevation of 975 feet aboiyt 
Port Renfrew. Extends into Gold Range (from eastern Washington) and into Selkirk 
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Mountains (from northern Idaho), stretching northward to Canadian Pacific Railway 
line (possibly farther), reaching 5.04H) feet on west slope of Selkirk; while on east side, 
which it ascends to summit, its first abundant appearance is on Boaver Creek, at 3.500 
feet. Eastern limit is Donald, on Columbia River, at 2,586 feet. 

Wasuington. — Throughout western part, except on high summits, und generally extend- 
ing from sea level to 4,(K)0 or 5,000 feet elevation ; westward to east slopes of Cascades ; 
more abundant on west side middle slopes of Cascade and of coast ranges than on coast 
or in depression between these ranges. Mountains of northern WaKhlngtou and east- 
ward to Idaho, but not In Blue Mountains (southeastern Washington). Washington 
National Forest, common over west slopes of (^'nscndes on l)enohes und mountain sides, 
up to 4,000 or 5,000 feet ; on east slopes only in moist valleys, at 2,100 to 4,700 feet 
elevation on Stehekin River, Agnes, and Early Winter creeks, on headwaters of Entiat 
and Wenache rivers, throughout upper Yakima and Chealum valleys and eastward to 
Chealum Lake. Mount Rainier National Forest, abundant on ^est slopes up to 5,000 
feet, but scarce on east slope on Tannum Lake and ou head of Kllckitnt River. Abun- 
dant In Olympic Mountains up to 4,500 feet elevation. 

Obeoox. — Throughout western part, up to iibout 5.500 feet, nnd down to sea -level on 
coast, but not on borders of Columbia Itiver where It crosses Cascades nor In Willam- 
ette River Valley below 1,500 feet ; extends southward In Cascades to Lake of the Woods 
(T. 38 8., R. 6 E.) and on Const Range to Cnllfornia. Cascade National Forest 
(North), abundant west of range, at 1,600 to 4,800 feet, but on east side confined to 
headwaters of rivers and occurs only for a short distance south of Mount Hood to Bea- 
ver Creek and Warm Springs River (T. 6 S., R. E. K south side of Mount Ilood, up to 
Government Camp, at 3,000 feet, nnd north side from 3..'»<»0 feet northward to point 22 
miles from Columbia River. Fartbor south in Cascades, scattered over west side only, 
south of Mount Thielson, occurring at elevations of 5.200 to 0,000 feet only on north 
and south slopes of Umpqna-Rogue River Divide. Huckleberry Mountain, headwaters of 
Rogue River and Big Butte Creek, Mount Pitt, nlwut Lake of the Woods, nnd sparingly 
on mountain sides and fiats eastward to east side of divide south of the lake. Not de- 
tected in the Siskiyous. 

California. — In fog belt on west side of Coast Range, and southward to between Elk 
and Alder creeks (Mendocino County), reappearing farther south sparingly In Marin 
County ; approaches to within one-half mile of coast in Del Norte County, at Crescent 
City and other points; eastward in Humboldt County to ridge east of Redwood Creek, 
at 3,200 feet ; but Is farther from coast In Mendocino County, where it extends Inland 
about 20 miles, and at Mendocino. al)out 10 miles Inland ; generally on steep slopes of 
canyons and tops of ridges up to about 2.000 feet. 

OCCUBBENCE. 

A tree of the middle, moist forest zone, from sea level to 7.000 feet elevation. 
More abundant on west mountain slopes than on east slopes, and avoiding dry in- 
land basins of Oregon, Washington, nnd British Columbia, but reappearing on west slope of 
Rocky Mountains. T-Argest growth on lower slopes, Hats, stream bottoms, etc.. on west 
slope of Cascades nnd coast ranges of Washington and British Columbia. At higher eleva- 
tions at South In Washington. Oregon, and California than toword its north limit In 
Alaska ; likewise, at lower elevations on coast mountains than In Cascades and on west 
slope of Rockies. With abundant atmospheric and soil moisture, It thrives on poor, thin 
soils and on any exposure, but l)e8t on deep, porous, moist soils. Soil and exposure 
become much more Important with decrease In moisture. Lack of soil and moisture pro- 
duce stunted growth, as do also high elevations, even with abundant moisture and good 
soils. In dryish poor soils. It seeks chiefly cooler, north situations. 

Usually subordinate In association with other trees, but often dominating, especially 
In Alaska, where occasional pure stands also occur. Oenerally scattered in patches, 
groups, or singly through the forest. In Alaska, with Sitka spruce, western red cedar, 
and black hemlock, and usually dominant. In Vancouver Island. British Columbia, Wash- 
ington, and Oregon, chiefly with western red cedar, yellow cedar. Sitka spruce, lowland 
fir, amabllls fir, yew, Douglas fir, western white pine, and lodgepole pine : while In north 
California It occurs with redwood. Its general and common associates are Douglas fir, 
western red cedar, and lowland fir, from the coast to the Rocky Mountains. Broadleaf 
and vine maples, black cottonwood, and red alder occur with It also at low elevations. 

Climatic Conditions. — Climate of range, in general, favornble for tree growth, being 
comparatively mild and uniform, with grndunl changes of temperature, which Is not 
extreme. Precipitation generally heavy and bumldity high. However, average annual 
precipitation, humidity, and range of temperature vary considerably from California 
to Alaska and from Pacific to Rocky Mountains, nnd from sea level to limit of eleva- 
tion (7,000 feet). A\'erage annual precipitation, from about 20 inches in California and 
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Oregon to over 100 inches in British Columbia and Alaska. Temperature occnsiunnlly 
— 35" F. on west slope of Koclcies in north Idaho, Montana, and British Columbia, 
and also in parts of Alaska, but elsewhere, especially in coast regions south of 
Alaska, well al>ove zero. This hemlock generally follows humidity and precipitation 
of the region. Precipitation and humidity decrease from the coast to the Rockies. 
Precipitation is much less on east side of coast ranges and Cascades than on the 
sea slopes; deficient in interior basins of Oregon, Washington, and British Columbia 
between Rockies and Cascades ; abundant on west slope of Rockies. 

Tolerance. — Very tolerant of shade throughout life, especially in seedling stages. In 
later life vertical light necessary for best growth. Allowed overhead light, it recovers 
remarkably well from long suppression and renews rate of growth. Prolonged sup- 
pression in dense shade greatly checks growth. Thrives In cool, open, humid places 
with abundant soil moisture. Maintains dense stands, alone, subordinate to others, or 
as dominating tree with equally tolerant or slow-growing species. 

REi'BODrc'TiON. — Very prolific seeder, reproduces itself freely everywhere under favor- 
able conditions. Produces some seed every year, but heavy seed years occur at irregular 
intervals. See<I with moderate rate of germination and moderately persistent vitality. 
Germination excellent and growth of seedlings good on wet moss, humus, litter, decaying 
wood, muck, and mineral soils — the latter less favorable than moist vegetable seed 
bed. Reproduction abundant under dense shade of mature stands and also in the open 
on cut-over areas with favorable moist forest floor. Restocks burned over areas at first 
only sparingly, where light-demanding Douglas fir, pine, larch, fir, etc., come in first. 

Mountain Hemlock; Black Hemlock. 
Tsnya mertvnsiana (Bong.). Sargent. 

DISTINGUISHING CHARACTERISTICS. 

Mountain or black hemlock, an alpine tree, has little general resemblance to 
the bettor-known western hemlock. Only the drooi)ing slender branches and 
Its bark suggest hemlock to the casual observer, by whom its foliage might be 
easily mistaken for that of spruce, or i>o8sibly of fir. Forest-grown trees have 
shariH^ointed, narrowly pyramidal crowns of slender, conspicuously drooping 
branches ; the upi>er third of the crown has very short drooping branches, while 
the exceedingly slender whii)-like leaders are gracefully i)endulous. Trees grown 
In the oi>en bear branches of the same habit down to the ground, rarely losing 
them for more tlian a few feet above ground, even in old age. Ordinarily, 
mountain hemlock is short, from 25 to GO feet high and from 10 to 20 inches in 
diameter ; the trunk is often rather sharply tai)cring ; on bleak crests, it is only 
a few feet high or sprawling on the ground. Trees 75 or 80 feet high are not 
uncommon, while trtvs 100 or 125 feet high, with a diameter of 30 or 40 inches, 
are sometimes met with. On high, steep sloi)es the trunks are strongly bent 
down the slope at their bases, in the form of a sled-runner. Heavy snows 
annually bond or crush the slender seedlings and saplings to the ground without 
killing them and later growth rarely straightens the bent stems. The bark is 
early broken and rough on young tr(H?s. That of old trees is about 1^ inches 
thick and dull puri>ii^li to dark rtnldish brown. It is deeply and narrowly fur- 
rowed ; the rough, hard, distantly connecteil ridges are narrow and rounded. At 
some distance the trunks have a blue-gray tinge. The dense foliage varies from 
a dark to a pale blue-green. Foliage of a season's growth is shed about the 
fourth year. The blunt-iK)inted leaves (fig. 35) are rounded and plump looking, 
in this respect unlike the flat leaves of other hemlocks, but like them the leaves 
have small distinct stems. They clothe the branches all around, but appear 
thicker on their upi>cr sides. The main branchlets are unique In having numer- 
ous short, erect side branches; both are minutely downy for several years. The 
cones are full grown in one season. They are usually so abundant as to almost 
cover the branchlets and to bend them down with their weight. Usually they 
are pendulous ; very rarely, and chiefly on stunted trees In exposed «U.v\>k\.V5^\^si^X 
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conefi.nlsoBtuntcd,arecrectwheu mature. Codcb (ag.35,0) vary in length from 
about oiie-linlf Inch to 8 Indies ; commonly they nre about 2 laches long nnd 
three- fourtliH of un iiicb thick before opetiln);. At mnturltf they are yellowish- 
green to a blulsb purple. Great varlatlou exlstH In the color of coues at matu- 




rity. Different treeo of the same forest may each have wholly dllTerent colored 
mature cones : but the color Is a trauaieiit cliaracter nuil lliere is no other dll- 
ference between such trees. When the cones oiien. and aftem-ards. tliey are 
daJ/ to light broHD, Uie scales sprcadiug strougly at right angles to the cone 
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axis (flg. 35). After the seeds are shed, usually late In Sei)teniber or October, 
the cones begin falling from the trees, and by spring most of them are down. 
The seeds (flg. 35, 6) are pale brown, with large wings which enable the 
wind to carry them for long distances. Seed-leaves, 4, and about oiio-fourth inch 
In length. Wooil, very fine-grained, soft (considerably lighter than that of 
western hemlock), and pale reddish brown. It is without tlie silvery character 
of ejistern hemlock wood. It is practically never useil for commercial punK>ses, 
and locally only occasionally on the prosi>ector's alpine camp Are. 

Longevity. — Believed to he a very long-lived tree, but much more study of 
Its age limits is retiuired. Trees from 18 to 20 inches in diameter are from 180 
to 200 years old, while trees of high, wind-swept rhlges are from (10 to 80 
years old when from 5 to 7 inches in diameter. 

RANGE. 

Tlmberline tr(H>. From the raolfic ron8t mountains of Alnskn southward through the 
high Sierras of Cnlifornia. and to northern Idaho and Montana. 

Alaska. — Sea slope of Coast Ranp:e northward to neighborhood of Lynn Canal (In 
about lat. flO^), and westward to head of Yukla Creek on north of divide between Turn- 
again Arm and Knlk Arm of Cook Inlet (lat. 61" 10', long. 150*'). Commonly at eleva- 
tions of 2.000 to 4,000 feet, except when occasionally inhabiting cold sea-coast bogs from 
Sitka northward, and when descending to sea level at west end of Its range on' shores of 
Prince William Sound and Kenai Peninsula. Tlmberline in southeastern Alaska is 
1,800 to 2.400 feet on exposed seaward slopes, but is considerably higher in protected 
Inland passes. About Lynn Canal dwarf trees reach 3,250 feet, or more ; westward, its 
upper limit ranges from elevations of 400 feet to 1,600 feet, and about Prince William 
Sound, at from 3(H) feet, in gulches away from sea, to over 1.450 feet, on warm Slopes 
facing the Sound. On Kenai Peninsula, generally up to elevations of 1.200 or 1.600 
feet, but follows Resurrection Bay across divide to Turnagain Arm. reaching 2.500 feet 
on inland plateau. Occurs in following localities: Hot Springs (near Sitka), Baranof 
Island, and Yes Bay, at sea level : Kuiu Island ; White Pass, at 2,S88 feet, and from 
Inland to Shallow Lake. Long Lake. Chilkoot and valley of Chilkoot, Fort Wrangell. 

British Columbia. — Higher sea slopes of Pacllic Coast Range and Islands, generally 
at from 2,500 to 5,000 feet ; also abundant in Interior of southern British Columbia on 
west slopes of Selkirk Mountains. All summits of Queen Charlotte Islands above 2.000 
feet, and up to 4,500 or 5,000 feet, especially those at head of Cunishewa Inlet, Fraser 
River Valley and inland on higher slopes above 2,700 feet to Silver Mountain (near 
Yale). Vancouver Island, at ,3,000 to S.t'iOO feet elevation, especially on following sum- 
mits: Mount Benson (.1,000 feet) ; Mount Mark I'X'MM feet) ; Mount Arrowsnilth (5.500 
feet) : Mount Edinburgh (,'{,250 feet) : locally noted at Vancouver. Victoria, and Port 
Townsend. 

Washinoton. — Both slopes of Cascade and Olympic mountains at elevations of 5.0(K) 
to 7,000 feet, and on one peak of Blue Mountains, but not on Okanogan Highlands. 
Olympics, at 5,000 to 6.000 feet, and at following points: Iloh Divide; head of 
Bogachlel River, near pass to Jordan.'8 Lake ; near Close Call Basin ; sphagnum swamp 
3 miles below Hot Springs: main head of South Fork of Skokomlsh River. Northern 
part of W^ashlngton National Forest (west side of Cascades), at from 4,000 to (timber- 
line) 6,000 feet; east side of Cascades In moist valleys and passes at 3,100 to 6.400 feet — 
sometimes to 7,000 feet, as on slopes above I^ke Chelan, and down to 2,200 feet, as in 
Stehekin River Valley and on east side of Stevens Pass (mouth of (treat Northern Rail- 
road tunnel). Southern part of Washington National Forest, at 2,(J(H) to 7.200 feet: 
most abundant at 4.(K>0 to 6.(M)0 feet in Skyk(»mish. Tolt, SnrKiualmie. Cedar. Oreen, 
White, Yakima. Wenache, Kntlat river basins and of I^ake Chelan. Also at following 
points : Cascade Pass, at 5.421 feet ; headwaters of Stehekin River, at about 7,000 feet ; 
pass between Montecristo and Index ; trail to Columbia Peak ; Skagit Pass ; Bridge 
Creek. Mount Rainier National Forest, at ;{,500 to 7,500 feet with l)est growth at 4,.')00 
to 6,200 feet, In river basins on l>oth sides Cnsj'ades. Locally noted as follows: Mount 
Rainier, at 4,000 to 6,000 feet; Mount Adams, at 6.000 feet: Cascade Divide (3 miles 
north of Cowllt* Pass) at 4.800 feet : at point 2 miles west of divide at Cowlitz Pass, at 
4,750 feet; head of Summit Creek; Cowlitz River, at 3.650 feet; Dewey Lake (head of 
American River) at 5,300 feet : main divide on head of Clspus River, at 5,2(M) feet. 

Oregon. — Both slopes of Cascades at elevations of 5.500 to 7,000 feet, and in Powder 
River Mountains (northeastern Oregon). Cascade National Forest (North), prl 




98 FOREST TREES OF THE PACIFIC SLOPE. 

tree at 5,500 to 7,000 feet — sometimes to 7,800 feet, and straKf^lInf? down to .1.000 foet. 
Locally noted as follows: Mount Hood (timberllne) on head of East Fork of Hood River 
at 6,400 feet, and of Clear Fork at 5.100 feet, down on southwest side to a little below 
Government Camp (3,000 feet); on north side to about 3,000 feet; Mount Jefferson; 
headwaters of Clackamas River, at about 6.000 feet ; Salt Creek ; divide between Row 
River and Middle Fork of Willamette River. Cascade National Forest (South), abundant 
on both sides of Cascades and on Umpqua-Ro^ue River Divide; on east side, at 6,004» 
to 9,200 feet, and on west side, at 5,000 to 9,200 feet : best jn-owth at 0,200 to 7,(K10 
feet. High summits of Sisklyous — also on north slopes of Siskiyou Peak, but not detected 
east of Cascades, in Klamath ranges. locally noted at Crater Lake (rim of Crater), 
down to near Pole Bridge Creek (6,100 feet), and on Mount Scott, up to 8,000 feet. 
California. — Northern cross ranges and west side of Sierras southward to Bubbs 
Creek at head of South Fork of Kings River (lat. 36° 40'). prolmbly also In San Jacinto 
Mountains,* generally at from 6,000 to ll.(K)0 feet elevation. On northern mountains 
from Sisklyous and Trinity Mountains eastward to ranges north of Mount Shasta and 
west of Butte Creek, including (ioose Nest Mountain, extending northward to the 
Oregon line, reappearing on (ilass Mountain (boundary of Siskiyou and Modoc counties) 
at 7,500 to 9.000 feet, Sisklyous al)Ove 6,000 feet. Reported In mountains east of Cres- 
cent City (Dei Norte County). Marble Mountain Divide (west of Scott Valley, Siskiyou 
County) on summit of pass (5,700 feet), and on higher parts of ridge. Trinity/ County: 
Canyon Creek, at i>oint alwut 7 miles north of Dodrlck, at 4..'i00 feet elevation, and 
northward to head of creek, here mingled with Shasta flr and weeping spruce. North 
part of Mount Shasta National Forest, at 7.000 to o\er 8,000 feet ; throughout southern 
part at elevations from 6,500 feet to timberllne (8,000 to 9.000 feet). Mount Shasta, at 
various points between 7.200 and 8,700 feet. Abundant on west side of northern Sierras, 
at 6,000 to 10,000 feet: less frec|uent in southern part, and at 8.000 to 11.000 feet. 
In Lassen Peak, Plumas, and Diamond Mountain National Forests at elevations above 
6,000 feet and on such i)eaks :is Lassen Peak, slopes near Drakes, Spanish Peak, and 
Mount Pleasant. Tahoe Natlon.il Forest, Mount Fillmore and southward on all summits, 
at elevations from 7.500 to timl)erline (al)out lO.CMK) feet), except on main divide between 
south end of Sierra Valley and north line of Slerraville Quadrangle (Sierra County) ; 
locally noted on Pyramid Peak {\\ miles above Fornis), near Ralston Peak, in Devils 
Basin (east of Pyramid Peak), and on high summits near Donner, at 7,500 to 8.500 
feet. Stanislaus National Forest, on summits at 6.900 to 9,400 feet. Here locally 
noted on divide south of North Fork of Mokelumne River (9 miles north of Bloods) ; 
Mount Reba (north Fork of Mokelumne River) ; near Wood's place (road to Kirk- 
wood). Placervllle Pass and adjacent peaks southwest of I^ake Tnhoe, at 7,500 feet 
to timberllne. Sierra National Forest, summits at elevations ))etween 8,000 and 
11,000 feet, and southward to Bubbs Creek (tributary. South Fork of Kings River, 
T. 14 S.. R. 33 E.), reaching east slope of Sierras at head of Owens River; lower part 
Kearsarge l^ass, at north base of West VIdette Mountain and canyon 1>etween Vidette and 
Junction Meadows. I..ocally noted as follows: Mokelumne Pass (headwaters of Sliver 
Creek and upper Mokelumne River) ; Tuolumne Meadows, at 9.500 to little over 10.000 
feet on White Mountain and Mount Conness. Ix)okout Knob, Laml)ert Dome, ridge 
between Dingley and Delaney creeks, old Tioga mine, upper Tuolumne Canyon, base of 
Unicorn Peak, Cathedral Lakes and Peak, head of Cathedral Creek, Lyell Fork of Tuo- 
lumne, at 10,.')00 feet ; head Snow Creek (Mount Hoffman), aliout May Lake, and south- 
west flank of mountain down to 8.500 (near Tioga road) ; near I^ke Tenaya ; head of 
Mono Creek and Pass; Sunrise Peak (between Tuolumne Meadows and Yosemite), at 
10.000 feet : Tuolumne Dome, at 8,000 feet ; Snow Canyon (Yosemite Park) ; Kings 
Creek Mountain ; head of North Fork of San Joaquin River, at 8,000 feet, and on its 
tributaries Sliver and Fish creeks, at about 10.(»00 feet ; Bubbs Creek. San Jacinto 
Mountains, on Wellman Flat, at 7,500 feet. 

The detailed ran^e of mountain hemlock in Idaho and Montana will be dealt 
with in a later bulletin. 

OCCURRENCE. 

Mainly at timl)er line, but in far north at sea level. Southward, vertical range Ui 
determined by gradual ascent of favorable climatic and moisture condition^, until, at 
south, the tree is confined to high, cold, moist, mountain slopes and valleys. Thrives in 
most well-drained soils, not too dry ; but 1)est in loose, coarse, moist ones. 

« This remarkable extension of range Is supported by a photograph of a large tree 
taken in 1899 (?) by T. P. Lukens. It is hoi>ed that this record may be fully verified 
later. 
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Best stands on flats, gentle slopes, beads of moist valloys, or in sheltered ravines 
(below Crater Lake in Cascades of southern Oregon). I>ecidedly prefers north exposures, 
doubtless on account of less heat and greater soil moisture there. Exposed high slopes 
least favorable to best growth ; although often abundant there, it is usually stunted. 
Commonly in limited pure stands and in mixture. At north, with Sitlca spruce; western 
hemlock, and alpine flr. Southward, at high altitudes, with white-lMrk pine, alpine fir, 
Lyall larch, Engelmann spruce, while grand flr. lodgepole and western white pines are 
also occasional associates at lower elevations. Large pure stands are uncommon, but 
rather extensive forrats with 85 per cent of hemlock are occasional. Pure patches are 
frequent on north slopes. In southern Alaska and British Columbia, with spruce, flrs, 
poplars, and birches. At high altitudes in California, often in groups with patches 
of white-bark pine : lower, commonly with California red fir and lodgepole and western 
white pines. 

CLiMATir Conditions. — Endures severe alpine climate. Dally and seasonal ranges 
of temperature great, owing to intense sunlight and rapid radiation of heat at night. 
Rarity of air, together with frequent high winds, cause rapid transpiration, which is 
modified somewhat by Increased humidity due to low air temperature. Precipitation, 
large : chiefly snow, which often buries trees. Snow comes early and stays late ; melting 
slowly. It supplies moisture throughout the short growing season. Rains are rather fre- 
quent In spring and fall, but summers are usually hot and dry, especially on south 
exposures. 

TOLKRANCB. — Very tolerant; excepting western hemlock, surpassing all associates in 
shade endurance. Its dense shade, almost excluding light from ground, usually prevents 
growth of seedlings, even Its own. which appear to require more light than the heavy 
shade of mother trees affords, but which thrive under lodgepole pine, fir, etc. Seedlings 
and saplings bear long suppression, and rarely die under it. Trunks are not cleared 
readily, even In dense stands; dead branches usually persist or leave short stubs which 
form loose knots In timber. 

REPBODrimoN. — Prolific seeder, producing cones when about 20 years old; seed Is 
borne annually, but not every year Is a good seed year. Seed has only moderate rate of 
germination, and Its vitality Is rather transient. With sufficient moisture, seed ger- 
minates on both humus and mineral soils, but apparently better on latter. Seedlings 
grow better in moderate shade and moist humous soil than In full light. 

PSEUDOTSTTOA. FALSE HEMLOCKS. 

The ffeiieric naino of the false hemlocks indicateH a relationship to the hem- 
locks, which they resemble In the distinctly formed leaf stems and In the habit 
and character of their cones. The resin vesicles of hemlock seeds are, how- 
ever, absc^nt from Hie setnls of Pseudotsugas. The latter have small resin- 
pockets, or ** blisters," in the bark of young trunks and branches, in this resiiect 
being similar to the flrs. Wooilsmen and lumbermen know them as ** varieties*' 
of ** flr " or ** spruct*," and even as ** pines." Projwrly they should not be calle<l 
flrs, from which they differ greatly In the character of their wood, foliage, and 
cones. The sui)erttcial resemblance of the wood of these tret»s to pine is a 
ix)pular reason for calling them i»ines, but it is a i)erversion of tlie name, for in 
all rt»RiH>ct8 the i»lnes are totally different trees. 

False hemlocks are evergreen trees with dense, soft, flat leaves. Their 
branches, growing In irregular clrch^, form with their many side-brandies wide, 
fan-like, den.sely foliage<l sprays. The rough, very thick-barked trunks are tall 
and massive, and taper slowly. They have broadly i)yramldal crowns, wlilch in 
young trees extend to the ground. The flat, blunt Ish leaves, attached by dis- 
tinct stems, are spirally and singly arranged on the branches. They ai)j)ear often 
to grow mainly from two oi)iH)site sides and from the top of tlie branch: but 
lower leaves bend upward toward each side of tlie branch by a twist in their 
stems. leaves of a season's growth remain on the tree about five or eight 
years. In croas-se<'tlon th<» leaves of our siHH'ies show two resln-ducts on the 
under margin near the cnlges of the leaves. Flowers of two sexes are borne 
singly on branchlets. formed the previous year, on different parts of the same 
tree. The female flowers are bristly, scaly bodies, .developliig.^into cones w< 
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seed ; tbey are borne nearly or quite at the ends of twigs. The male flowers — 
scaly bodies bearing pollen only — grow from the bases of leaves farther back 
from the end of the twig. Most characteristic of the pendulous cones of these 
trees are their 3-pointed scale-like bracts, which protrude conspicuously from 
among the cone-scales (flg. .%). No other cones of native conifers, with per- 
sistent scales, have protruding bracts. The cones mature in one season, soon 
afterward falling from the trees. Two winged seeds are borne under each 
cone-scale. Their small size and large, light wings permit the wind to dis- 
tribute them easily. 

They are trees (mainly one species) of tlie greatest wmmercial Importance, 
and furnish the finest and largest saw timber of any native trees. If not of any 
trees in the world. The slightly resinous, pine-like wood is most widely adapted 
for construction. Two native si)ooie8 of these trees are known. One is dis- 
tributed more or less from the Rocky Mountain States to the Pacific coast, 
while the other inhabits the mountains of southern California. 

Douglas Fir; Douglas Spruce. 
pHCudotHuga taxi folia a (polr.) liritt. 
DISTINGUISHING CHARACrTERISTlGS. 

Excepting the great sequoias of California, Douglas fir is the most gigantic 
tree of the Pacific forests. Under tlie best conditions for growth it ordinarily 
reaches 180 or 190 feet in heiglit and from IH to feet in diameter. Trees over 
200 feet high and 8 or 10 feet in diameter are to be found, but they are exceed- 
ingly rare. Under less favorable conditions, such as prevail outside of the 
humid Pacific coast region, it commonly attains a height of from 75 to 110 
feet and a diameter of tnnn 18 to 30 inches; while in high, exposed situations 
it is greatly stunted, often under 5 feet in height. The typical crown form of 
young trees is a broad, sharp pyramid ; the lower branches are straight or 
drooping and the middle and higher ones trend upwanl, forming on the whole a 
rather open head. All of the branches have numerous long, hanging side 
branchlets, which are sometimes very long. In dense stands one-half or two- 
thirds of the lower brandies are shaded out by the time the trees are 10 or 15 
inches in diameter. Under these conditions the crowns of middle-aged and old 
trees lose much of tlieir pyramidal form, and Itecoine rounded or flattened. 
The massive trunks, clear of branches for 80 or 100 feet (in the Pacific region), 
are straight, and witli only a slight tniK?r. The ashy brown bark of young 
trees, often chalky in patches, is thin, smootli. and but little broken, except near 
the ground, until the trees are 12 to 14 inclies in diameter. Liater, and in old 
trees, the bark becomes from 5 to 10 inches thick at the base of the trunk, 
although higher up it remains much thinner. Sometimes very old trees have 
bark from 18 to 24 inches thick. It is dark brown on the outside and clear red- 
brown within. It is often very rough, with deep, wide furrows and great 
ridges, w^hich are connected at intervals by narrower cross ridges. There is 
great variation in the character and markings of the bark in dry and humid 
regions, and also in exiK>sed and protected situations. Trees in exposed, dry 

•Several authors maintain for this tree the name PncudotBuga mucronata (Raf.) 
Sudworth, which the writer has shown to l>e lawfully antedated by P. iaxifoUa (Poir.) 
Britt. For a full discussion of the basis of this decision, see Bull. 17, Diy. For. p. 23. 
1808. 
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sitaatlons appear to have rougher and harder bark than those in the moist, 
deep forest. Trees of the high, very dry interior mountain slopes, particularly 
young trees, may have soft, cork-like, gray-brown bark. (This may well be a 
result of the excessively dry atmosphere, for one or two firs of that region have 
similar bark). Otherwise these trees are not dlflferent from those with the 
ordinary bark. Mature foliage is usually deep yellow-green. In the drier parts 
of its range Douglas filr sometimes has blue-green foliage of varying shades, 
especially in Rocky Mountain forms. This color is particularly pronounced 
during the early maturity of the leaves. I<\)llage of a season's growth remains 
on the tree about eight years, when it is shed at irregular intervals. The leaves 
(fig. IJG) are flat, slightly groove<l above and commonly blunt, or very occa- 
sionally pointed. Cones rii)en early in August and by September they begin 
to open and shed their seed. A few weeks later the cones drop from the trees. 
The cones (fig. 150), which are cinnamon or reddish-brown, furnish easy and 
reliable means of identifying this tree. Their simplest distinction is the 3- 
pointed, trident-like thin bracts protruding from among the cone-scales. Cones 
vary from 1^ to 4i inches in length, but they are commonly about 2J to 3 

inches. The seeds (fig. 36, a) are dull russet -brown, with areas of white. 
Seed-leaves, about three-fourths of an inch long, are (> to 7. Wood varies 
widely in character and grain, which may be very coarse, medium, or fine. 
Coarse-grained wood is usually distinctly reddish-brown, the "red fir" of lum- 
bermen. Fine-grained wood is a clear yellowish brown, the "yellow fir" and 
"Oregon pine" of luml)ermen. The botanical characters of trees furnishing 
these dissimilar qualities of w(X)d are the same, and there is no foundation for 
the popular belief that these woods come from two diflPerent "varieties" or 
"species" of trees: indeed the two grades of wood may sometimes be obtained 
from the siime tree. For the first stage of from 5() to 100 or more years 
diameter growth is rapid, giving coarse-graineii wood, while the later stages 
of growth are, as a rule, slower and give fine-grained wood. The invariable 
difference In color between these two grades of wood is often attributed to the 
character of the soil, but this explanation ignores tlie fact that l)oth grades 
may come from the same tree. . The true explanation is yet to be found. Grades 
intermediate between these are also common. esi)ecially in trees grown outside 
of the humid northwestern range, from which tlie bulk of "red" and "yellow", 
timber is derived. Both grades are exceedingly imi)ortant commercially, but 
the finer-grained, yellow woo<l is now being worked up for the finest grades of 
finishing lumt>er, for which it comjyetes with high-class pine. 

Longevity. — Long-livcnl. Trees from I] to 4 feet In diameter are from 150 
to 200 years old, while those from 4 to 8 feet in diameter are from 200 to 375 
years old. One tree feet through showed an age of 435 years. The ages of 
rare trees larger than this are probably from 400 to 500 years. 

RANGE. 

Western North America from British Columbia southward to central California, to 
northwestern Texas, southern New Mexico, Arizona, and northern Mexico. 

Bbitisu Columbia. — From east side of Rocky Mountains westward to Pacific coast 
and northward to Tacla Lake (lat. 55** 10') and Skeena River (lat. 54** 20') ; In south- 
em part, from sea-level to 0,000 feet ; farther north, at general elevation of country, 
but absent from valleys of southern part of central plateau, as also from higher parts 
of Rocky, Gold, and Selkirk Mountains. From Rc»cky Mountains eastward to Calgary 
and Porcupine Hills; northward to head of Athabaska and Grand Fork Fraser rivers, 
but absent from Cariboo Range ; northward In F'raser River Valley to Mcl^eods, Tacla, 
Babine, and Francois lakes ; absent fr(»m headwaters of Salmon River, but on coast 
range northward to Skeena River. Northward on Pacific coast only us far as north end 
of Vancouver Island, not on coast archipelago, and rare on west coast of Vancouver 
ItUnd. 
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Washington. — Ahundnnt everywhere, except in Columbia River plains. West of 
Cascades, Reuerally from sea level to .'i.OOO feet ; less frequent east of Cascades. Wash- 
In^on National Forest (West) up to 4,^^00 feet, or occasionally to 0.000 feet: Washing- 
ton Forest (East) at 1,100 to 6.000 feet. In Cascades, south of this reserve, up to 
5.400 feet. Mount Rainier National Forest, up to .'>,G(K) feet ; on Mount Rainier and 
Mount Adams. Olympic Mountains, up to about 3,.'>00 feet ; Blue Mountains, at 2,500 
to 4,000 feet : on Kamialc Butte, head of Grande Coultfe River, and in Nisqually River 
Valley. 

OuBOOX. — Throughout western part, except in a few arid valleys ; from sea level to 
6.000 feet. Cascade National Forest (North), sometimes up to 7,200 feet; eastward 
on Columbia River to Hood River; east of Mount Hood to within about 6 miles of 
Wapiultia (west of Heschutes River) : north side of Mount llood up to 3,800 feet and 
to (lovernment Camp on south side. Occurs from Mount Hood to latitude 45*\ here 
dlsapi>enrin;; from east side of ran^e. In southern Cascades, on Umpquas, Siskiyous. 
and west side of Cascades, up to 6.200 f««et ; east side of Cascades, at 4.;J00 to 7,000 
feet from Klamath Gap northward to Klamath Marsh Terrace : Mount Masama at 
4,500 to over 6.000 feet. On nortli end of Upper Klamath Lake and lava flows east of 
this lake, at elevations above 0.000 foet, and southward to Swan Lake Point, reappearing: 
on divide at head of Lost River. Unknown on Klamath-Deschutes Divide and else- 
where In Klamath Basin. On l>oth slopes of coast rauj^es, but commoner on w^estern. 

California.- In northern mountains. Sierras, and southward to San Joaquin River; 
al.so in coast ranpos to Santa Lucia Mountains. Throughout northwestern California 
eastward to Mount Shasta, and westward to the coast : p*nerally at 2.000 to 6.000 feet. 
Klamath National Forest, up to 4.000 feet. Eastward In Siskiyou County to east part 
of Siskiyou Mountains; Klamath River (few miles west of Hornbrook). near Klamath 
Hot Springs, rld^e *>aKt of Sbovi'l Crrek. and eastward to near ricjird (west of Klamath 
Lake», extreme eastern limit: farther south, eastward only to Cloosenest Mountain (east 
of Shasta Valley and north of Mount Shasta), upper McCloud River (south of Mtmnt 
Shasta) and southeastward to Fall River (Shasta County), where east limits farther 
south are Mount Lassen, wljlle western limits are Sacramento River Canyon to or below 
GrejJTory, Mcl'loud River to Its junction with Pitt River, and l\ miles east of Mcmt^omery, 
at 4,000 to 4,200 foot. LnH8cn County: Southern part eastward to Susanvllle. Mount 
Shasta, bottom slopes, except at north, up to 5.500 feet. In Shasta, IMumas, lessen 
Peak, and Diamond Mountain National forests, at 2,(K)0 to 6,<K)0 feet, on west slope of 
ran^re. Northern Sierras, at 2,400 to 6.<M)0 feet on west slope, or sometimes to 7,000 feet 
and down to 000 feet, as In Chlco quadrautrle area (Includlnp Butte County) ; not in 
Sierra Valley. Tehama Count ft: East of Sacramento Ulver from point 10 miles east of 
Paine (i'reek post-ofllce eastward. Plumas County: Eastward to Grizzly Mountains 
(west of Sierra Valley), liutte County: Westward to Mepalla and to 4 miles north of 
Bidwell Bar at 1,3(K) feet. Kinra County: Kastw^ard to mountains west of Sierra Val- 
ley, thence westward to Yuba Pass (5.800 feet > ; west of Y'uba Pass, westward into 
Yuba County, where west limit is on east foothills of Sacramento Valley at Campton- 
vllle and (.»repon Hills, and In N«'vada I'ounty at Nevada City, (irass Valley, and Colfax 
on Bear River. Ilavcr County: Westward to jiinctlon of Middle and North Forks of 
American lUver; eastward to Ijeyond Blue C^inyon and probably also alwve F^mlprant Gap 
on main Sierra Divide, but not reported on east side of divide between Trn<'kee and Lake 
Tahoe. KUlorado County: Westward to IMacervlIle, Uleasant Valley, and canyon of 
North Fork Ccsumnes Kiver : eastward t*) Coloma In canyon of South Fork of American 
River, and to Echo (Tahoe Road), at 5.500 feet. Stanislaus National Forest, at 2,000 to 
5.500 feet, and c'.ilefly on and near Mutton Canyon, between (Jrlzzly Flat and Indian 
Dljprglns. and on Mill l^reek (tributary North Fork Mokelumne River). Amador County: 
Westward to point :i miles < ast of Pine Grove and Sutter Creek Canyon (northeast of 
Volcano), and eastward to beyond Pioneer. Calaveras County: Only In central wi'stern 
part on branches of >roUelumne River westward nearly to Rich Gold, EsptTanza Creek 
(near Railroad Flat) ; not detecte<l l>etween Murphys and Blj; Trees nor in Calaveras 
Bij: Tri'e »;roves, but It occurs on San .\ntonlo ('reek about 2 miles below Big Trees. 
Tuolumne County: Canyon of Middle Fork Stanislaus River from junction with Clark 
Fork at 5.500 feet eastward several miles; between Big Oak Flat and Crockers. and 
thence eastward to Aspen Meadows, at 6,200 fept ; Hetch Hetchy Valley and Tuolumne 
Biff Tree Grove at 5.700 feet. Mariposa County: Westward to near Bull Crerk do 
miles east of CoultervIIle and a few miles east of Wassama) ; eastward to Yoseralte Valley 
and Merced River (head of Nevada Fall), at 6,000 feet, Glacier Point at 7„')00 feet, and 
nearly to Chinquapin. Bridal Veil Creek, at 7,100 feet. Scmthward occurs on iiead of 
Stevenson Creek (tributary San Joaquin Riyer) at elevations of 3,000 to 5,500 feet 
(southern limit in Sierras i at 000 to 5.000 feet, or occasionally to 6.000 feet. In Stony 
Creek National Forest, at 2,000 to 5,(MK) feet, but mainly on west side of ran^e. Tehama 
ounty: Eastward along I'askenta Road to about 3,300 feet on east side of Coast Range. 
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Colusa County: Northwest corner on Snow Mountain. Tjake Counfp: East sido of 
Coast Ranj^ to Long Valiey, Upper Cache (*reok, Clear Lake, and to point near Middloton. 
Common In Del Norte, Humt>oldt, Mendocino, Marin, and Sonoma counties (coast ranges) ; 
abundant westward to eastern margin of redwood belt, and sparingly through it, some- 
times to the sea. Del Norle County: Westward to Crescent City. Humboldt County: 
Sparingly among the redwoods north of Huml>oldt Bay : westward south of bay to FVm- 
dale and Bear River valleys, Petrolia, Upper Mattole River, Briceland, and south slope of 
King Mountain. Mendocino County: Westward to Kenny, Westport, Mendocino Pine 
Barrens, mouth of Big River, and seaward gulches from Fort Bragg to Gualalu. Sonoma 
County: Westward in north part to east edge of lodgepole pine belt (on coast) to 
point 1 mile from beach at Fort Uoss, near mouth of RusHlan River, nearly to liodega 
Bay, Meeker, and Occidental. Marin County: Westward to southern part of Inverness 
Ridge (Point Reyes Peninsula), line of North Shore Railroad, and valleys of Snn (>er- 
onimo and Lagunltas. Napa County: Mount St. Helena, up to 4,nr)0 feet, and south- 
ward on ridge east of Napa Valley at least to St. Ifelena (town>, and on ridge west side 
of Napa Valley to point south of and to a point little beyond Oakvllle. Mountains about 
San Franclse(» Bay; but not In Vaca Mountains (Inner Toast Range), Oakland Hills, and 
Mount Hamilton, nor Monte Diablo ranges. Frequent In Santa Ouz and Santa Lucia 
Mountains, at 2,r>00 to 3,00<) feet, southward to I^os Burros. Throughout Santa Cruz 
Mountains from hills south of San F'rancisco and southward around north part of Mon- 
terey Bay to within a few miles of Watsonville, reappearing southward in Santa Lucia 
Mountains. 

Tlie detailetl range of Douglas flr in Iilalio. Montana, South Dakota, Colorado, 
Utah, Texas, Now Mexico. Arizona, and Mexico will he dealt with In a later 
bulletin. 

OCCURREN'CE. 

Except at high elevations and at north limit, prefers north to south exposures and 
sheltered slopes, canyons, benches, etc., to exposed situations. In north, and at high 
elevations, warmer south exposures are preferred, as heat, not moisture, becomes the con- 
trolling factor. I^wer limit in drier regions determined by lack of moisture, and upper 
limit chiefly by lack of heat. At higher levels on east sides of ranges than on west sides, 
also higher on south slopes than on north exposures ; but It is more abundant on west 
slopes than on east sIoim^s. and likewise more fre<|uent on north than on south exposures — 
except at north, where heat is the controlling factor. Adapted to a great variety of soils. 
Including nearly all with sufficient moisture, from Ivorder of brackish coast water to soils 
where only drought-enduring western yellow pine grows. Prefers fresh, well-drained, 
porous, deep, loamy soils, avoiding saturated, poorly dralntHl. heavy soils. (io<Ml soil and 
abundant atmospheric and soil moisture are necessary for l)est growth, but with abundant 
moisture, quantity and quality (»f soil are less Important, and vice versa, (irows faster 
and larger on poor gravels and sand in the humid Puget Sound country than on best soils 
of Rocky Mountains with dry olr and deficient precipitation : likewise, not so large on l)est 
soils of drier California mountains, even though the climate is mild and heat and sunshine 
are abundant for tree growth. 

Forms large pure forests and often nearly pure stands, but chiefly associated with 
numerous species of dlflTerent habits. In California Sierras chiefly with yellow pine, 
sugar pine, white flr, and incense cedar, as also In I'jiscades of southern Oregon : while In 
California coast ranges it grows with redwood and tanbark oak. In Oregon and Wash- 
ington, mainly with western hemlock, western red cedar, lowland flr. western yellow pine, 
and on coast, with Sitka spruce, while In coast ranges and in Cascades It occurs with 
western white pine, western larch, and lodgepole pine. 

Climatic Condition's. — Climate varies from moist one of Northwest to dry one In 
parts of interior and Southwest, and from the short growing season of high elevations 
to the long growing season of warm, humid coast region, and of the sunny Southwest. 
Winter varies from rainy season, as In parts of Paciflc coast region, and an occasional 
snow storm and short cold snap foIlow<Kl 1)y summer's heat, as In the southern Rocky 
Mountains, to more severe winter of the Rockies northward to Interior British <\>lumbia : 
In northern Idaho and Montana winters are long and t(>mperature drops fntiuently 
as low as —30* or -r-40'* F. Average annual precipitation and relative humidity, extremely 
variable. Pn»c.IpltatI(m varies from over 100 Inches (Puget Sound i to leHs than I.'* 
Inches (dry Interior and Ro(?kles). Amount of precipitation diminishes from const to 
Rockies and from Rrttish Columbia ta New Mexico: it incr(>ases with elevathm and is 
less on east than on west side of coast ranges. Cascades. Sierras, and Rockies. Relative 
humidity of air is high where precipitation is trreat. To sum up. this tn'c grows Ijest 
In greatest abundance where precipitation and relative humidity of the air are greatest. 
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ToLERANCB. — ^4^^|^^ tolerant, becoming less so with ago : endiiros more shade than 
western yellow plni^^^^^aine. western white pine, and lodgepole pine, but less tlian 
western liemlock. wes^^^^^^dar, white and alpine fir, incense cedar. Flncrelmann. bine. 
and Sitka spruces. Tol^^^^^^ies with locality and region, being greatest under con- 
ditions of best growth, r^^^^hade and shelter more necessary in early life where 
conditions of growth are less^^Wrable. At moist north it thrives in the open from 
early youth, while in drier regions it prefers shade of weeds, brush, etc. ]>ense pure or 
mixed stands of the Northwest have clean trunks for alK>ut two-thirds of the length, 
while trees of open forests and in the Rocky Mountains are clean-trunked for only one- 
third their length, or, in scattered stands, carry branches almost to the ground. Trunks 
clean themselves slowly even in dense stands, which indicates tolerance of side shade : 
while young trees in dense stands grow rapidly in height, showing their need of overliead 
light. 

IlEPRonrcTioN. — (ienerally a prolific seeder, producing seed every year, with specially 
good local seed years at Intervals of three or four years. Tower of reproduction and 
seed formation nearly as great as that of yellow pine throughout its range of distribution. 
Seed with moderately high rate of germination at best, but often low. and with persistent 
vitality. Large quantities of seed destroyed by insects and eaten l»y birds and squb-rels. 
Seed matured at about same time throughout range. Warm, moist, pure mineral soil, 
or a mixture of the latter and humus, l)est for germination and deveK>pment of se<Hlllnt;s; 
reproduction rare on thick duff or vegetable matter, but abundant in humid regions after 
layer has l)een burned off or broken up by logging; unburned, logge<l areas are comiaonly 
restocked by its northern associates, western hemlock and red cedar. In drier eastern 
range Imrning over ground is usually unfavorable to repnxluction, IodgeiK>Ie pine, usikmi. 
and others restocking burned areas. Under most favorable conditions, reproduction is 
extremely dense, an acre lieing said to carry over 30,000 trees al)out .'i feet high and 1 1 
years old, while a stand of 2G-year-old trees averaged 1,068 trees per acre, 4.^» feet high 
and 3& inches in diameter. Such reproduction is freciuent in Oregon and Washington. 

Big^one Spruce. 
PHeudotHuma macrocarpa (Torr.) Mayr. 

DISTINGITI SUING C'HARACTI':RISTIC8. 

Bigcone Bpnioe, which is a little-kuown tree, i.s distinct in appearance and 
conspicuous among its usually lower growing associate.s. It has l>een long con- 
sidered a variety* of the Douglas fir, owing mainly to the identical, Imt larger, 
form of its cones and its similar foliage. It Is, however, distinct. It is generally 
rather stunted in appearance. The wide, pyramidal <rown, extending to. or 
within a few feet of, the ground, is open and thin, owing to tlie fact that the 
branches grow from the trunk at very long intervals. Those of the lower i)art 
of the crown are exceedingly long, and horizontiil, hut somewhat drooping at 
their extremities, while the short top branches trend upward. Characteristic* 
short side branchlets, sometimes erect, droop from all of the limbs. The tnink, 
clear of branches for only a few feet, tapers rai)Idly from a thick base, reaching 
a height of fn)m 30 to (JO or, occasionally, 75 feet, and a diameter of from 14 to 
20 inches. The bark is early roughened at the base of young tnuiks. It is black- 
ish or deep red-brown, and, in old trees, from 2 to 5 or more inches thick near 
the bottom of the trunk. Deep, wide furrows and ridges, irregularly connected, 
mark the bark characteristically. The thin-looking foliage is blue-green, with 
an ashy tinge. The somewhat curved leaves (tig. 37) grow on all sides of the 
branchlets. but by a strong twisting of their stems they apjx^ar to clonic out 
mainly from two opposite sides of the twigs. They are more or less pointed. 
but not prickly. Leaves of a season's growth remain on the branches from 4 to 
5 years — possibly longer. The cones {tig. 37), which are very distinctive, mature 
early in August, oi)ening by the latter part of that month or early in SeptemlnT. 
and shedding their setnls. They vary from 3S to about 6 inches in length, and 
when open are rich dark brown. Some of the cones fall from the trt»es during 
winter, but a good many remain for a year or longer on the brainehi^. The 
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large seeds (figs. 37, a) are dark chocolate brown and shiny on the upper side, 
which contrasts strongly with the dull, very slightly re<ldish-brown under sur- 
face. Seed-leaves, usually G, but often 7, pointed, and alx)ut an inch long. 
Wood, reddish-brown, fine-grained, rather tough and hard; suitable for coarse 
lumber, but not used couimercially. An excee<lingly important tree for increas- 
ing the protective cover on dry mountain slopes of its range where few other 
conifers are at home. 

Longevity. — Little is now known of the longevity of this tree. Probably 
long-lived. A tree 21 J Inches in diameter showecl an age of 100 years. Doubt- 
less larger trees occasionally found would prove to be from 200 to 300 years old. 

RANOK. 

Southern California, from eastern Santa Ilarlmra County and southwestern corner of 
Kern County to northern Lower California ; range includes Santa Inez, Zaca. San Rafael, 
Pine, San Kmi};dlo, Sierra, Liebre, Sierra Madre, San Bernardino, San Jacinto, Santa 
Ana, Paloniar, Cuyamaoa, and San Pedro Martir mountains. Chiefly on north and east 
slopes and in canyonn noarly throughout these ranges, at elevations of 3,000 to 5,X>00 feet, 
l)Ut often to 0,000 or 7,000 feet, and down to 1,500 foot in canyon bottoms. Western 
limits are Mission Canyon (alx)ve Santa Barl)ara) in Santa Ynez Mountains, where one 
tree occurs at 1,500 feet, and Zaca Peak, in San Rafael Mountains. Northern limits are 
San Emigdlo Mountains and south side of Tejon Canyon (west of Tehachipi Mountains). 
Most common In San Gabriel and San Bernardino Mountains. Not frequent in Shmta 
Biarbara National Forest, but most abundant In Matlllja, Cuyama, Sespe. and Pinr -creek 
basins. Locally noted as follows : Mount Medulce, Big Pine Mountain, Pine Moant&in, 
Piedro Blanco Peak, near Pine Mountain Lodge, south side of Sierra Liebre Range, and 
on mountain back of Fort Tejon. General in San Gabriel National Forest and liet^veeu 
about 3,000 and 5,000 feet; locally noted on Mount Wilson, on Rubio Mountain, 
down to 2.200 feet, near Alpine Tavern, between 5,100 and 0,000 feet, and Mount Lowe, 
at from 2,000 feet to summits. Common in San Bernardino National Forest, on both 
sides of range ; on north side down to 1,500 feet, and sparingly in pine belt and on 
plateau up to 6,000 or 7.000 feet, but up only to 3,000 feet on south side. Not detected 
In Santa Monica Mountains west of I^s Angeles. Trabuco National Forest, at 2,000 
to 3,000 feet, in bottoms at heads of canyons in Santa Ana Mountains. San Jacinto 
Mountains, northern and western slopes and canyon bottoms, at 3,000 to 5,500 feet ; 
less frequent up to 0,000 or 7.000 feet. Forms 5 i)er cent of forest in Palomar Mountains 
(southwest of San Jacinto Mountains), and 10 per cent of forest In Balkan Mountains — 
few miles southeast, near Julian — while farther south it is very rare in Cuyumaca Moun- 
tains. 

Lower California. — Sparingly represented at 5.000 to 7,000 feet on Mount San 
Pedro Martir. 

OCCUBRENCK. 

Scattered in cool ravines, gulches, canyons, over north slopes ; approximately inter- 
mediate in position between chaparral belt and western yellow and Jeffrey pine forest. 
This occurrence is often very irregular, owing to unfavorable local conditions of soil and 
moisture, and destructive forest Hres. Generally on dry to fresh sandy or gravelly loam 
soils, or on rocky, shallov ones, any of which are too dry for Jeffrey pine, western yel- 
low pine, sugar pine, white fir, and incense cedar, all common to the region. It avoids 
stream beds and other wet places preferred by incense cedar. 

Pure small groups and patches, or single trees intor8i)ersed through pine belt, chapar- 
ral, and oak growth. I'robably once occurred in much larger, pure stands, which were 
doubtless reduced by frequent fires. In pine bolt, associated with Coulter pine, western 
yellow pine, Jeffrey pine, sugar pine, Incense cedar, and white fir ; below this, common 
with canyon and California live oak, and scattered through chaparral : extends into latter 
to limit of moisture conditions, and into pine belt as far as severe climate there permits. 

Climatic Conditions. — Precipitation Insufflciont now to support good forest cover. 
Average annual precipitation (chiefly rain in winter at low levels, and snow at high 
elevations) from less than 10 Inches to 30 Inches; snow melts while falling, or soon 
after, in range of this spruce : remains only above it. Relative humidity, likewise vari- 
able and correspondingly low. Precipitation greater at high levels than at low ones, and 
greater on west than on east side of coast ranges facing dry interior. Snow may come 
at upper limit ns late as May and ns onrly as October. Fog common during niiny season 
(winter), depositing considerable moisture, comparatively speaking, on cool, forested 
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Hlopo8. Ijarge part of precipitation and moisture from fogs never enters soil, but is 
quiclcly evaporated, only temporarily reducing general evaporation and transpiration. 
Summers long, hot, and dry ; occasional thunderstorms, hailstorms, or cloudbursts on 
higher mountains. Dew generally unknown. July to October, inclusive, Is dry or 
"danger" season, when there is great risk of forest fires, which are there very destructive 
and hard to control unless they bum out or meet some barrier. Once destroyed, forest 
cover Is hard to replace. 

ToLKKANOE. — Intolerant of shade except In early seedling stage; throughout later life 
requires full overhead light for liest growth ; mature stands usually open, stems clear of 
branches for one-third or more of length, but occasionally llmlMHl to ground In open and 
In chaparral. Seedlings come up and thrive In shade of live oaks and under seed trees. 
In open, moist, sheltered places. 

Repuodiction. — Moderately abundant seeder, but cones are produced at rather long 
nnd infre<iuent Intervals, though small amounts of seed are borne locally about every 
year. Seed of low germination, owing to large number usually imperfect ; vitality per- 
sistent. Much seed eaten by rodents and 1)1 rds. Reproduction generally very scanty, due 
probably to poor seed, loss by animals, and destruction by repeated past fires. Mature 
trees are prote<'ted l)y thick bark, but young growth Is easily killed by fire. Reproduc- 
tion commonly in leaf litter under shade and in vicinity of seed trees and under live 
oaks. Seedlings grow slowly at first, but, once well established, they Increase rapidly 
In height, requiring more light. 

ABIES. FIRS. 

The firs are evergreen trees with iHH'uIiarly conical, often very spire-like, 
dense crowns of heavily follage<I branches, which l>y side hranching fomi wide, 
flat sprays. The trunks are tall, very straight, evenly and gradually tapered to 
one or two slender, straight leaders. Whorls (»f comparatively small hranches 
grow from the trunks at regular distant Intervals. Their sharply defined heads 
of dense, often very dark foliage and arrow-like stems distinguish them among 
all other trees. The trunk bark, before It is broken or furrowe<I by age, is 
marked by many blister-like resin i)ockets, formed within and just beneath tl 
smooth surface. These are oft(»n an Inch or more long, and so numerous 
be very conspicuous. This character, which no other native trees posi 
markedly, niay have given them their popular name of ** balsams," 
the liquid resin obtained from the pockets for medicinal puriwses. Tj 
spirally arninged on the bninches, i»erslst for from five to ten yeal 
nine), after which those of a season's growth gradually disappear, 
the lower branches of our native firs are mostly fiat (In one species triangular), 
roundeil, or blunt, not prickly at the end (In one species needle-pointed) ; they 
api)ear to grow more or less distinctly from two opiwslte sides, or from the top, 
of the branch. Those of the extreme upi)er branches, particularly on the stout 
leaders, are stouter, crowMled and curved toward the upi)er side of the hori- 
zontal twigs, and often keenly iwlnteil or somewhat sharp-pointed. It Is exceed- 
ingly important to note the very dissimilar form, habit, and character of leaves 
from the two parts of the crown. leaves from the middle branches of the 
crown are sometimes dlfTerent In form from those of either the lower or upper 
branches. In cross section the leaves of firs show 2 resin ducts near the lower 
surface of the leaves and commonly close to the edges of the leaves, but In 
some of our firs these ducts are In the Interior of the leafs tissue, about the 
same distance from the upper as from the lower surface. Flowers of two sexes, 
male and female, are borne on branchlets of the previous year's growth In dif- 
ferent parts of the same tree. Female flowers, producing c<mes and schhIs. are 
short spherical, rounded or elongated scaly bodies standing erect and singly 
on branches of the uppermost part of the crown. Male flowers, pollen-bearing 
only, are elongated, cylindrical, scaly bodies hanging singly among the leaves 
from the lower side of branches below the female flowers. The cones, w'hose 
erect position is unique and distinctive of all firs, mature in one season. Dur- 
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]ng autumn their thin, closely-packed, overlapping s<'ale8 gradually l>ec<)ine 
loosened from their central spike-like axis and fall away with their winged 
seeds, two of which are borne under each scale ; no fertile or perfei-t setnls are 
borne under scales at the ends of the cones. The pointed wooily axes of the 
cones remain attached to their branches for several years. The breaking up 6t 
mature cones on the tree? Is not a character of any other group of tmr cone- 
bearers, the deciduous Taxodiums of south Atlantic forests excepted. Seeds of 
firs are easily wafted by the wind several hundred feet from the parent trees. 
but they are rarely carrie<l more than 50 or 100 feet away. The seeds have 
peculiar resin cells which may l)e seen by cutting Into tlie seed niat. The 
vitality of fir seeds does not endure beyond a single season, and as a rule the 
percentage of germination is low (50 i>er cent or under). Seed-leaves, from 
4 to 10, and flat. ^ 

Commercially the firs are of gr^it importance. Some of tliem form protec- 
tion forests on steep slo|>es at higli elevations where few other conifers can 
live, while others supply ej^cellent saw-timber of large size. They are moder- 
ately long-lived, and 350 years is probably the limit of their age, but much is 
yet to be learned concerning the l<mgevity of our firs. 

Seven species inhabit the I*acific forests; two of them extend far northward 
into Canada, while one of these and another si>ecics range through the Kocky 
Mountfliflis as well. 

Alpine Fir; Balsam Fir. 

Abies luftiovarpa (Hook.) Nuttall. 

DISTINOrLSIIlXC; CHAR.VCTKKISTKS. 

Alpine flr Is one of the smallest of the Pnciflc firs and i)erhaps also one of the 
least known there, owing to the high altitude at whi<h It grows. Among all of 
Its associates the long, narrowly conical crown, terminating in a conspicuous 
spire-like point, at once distlnguislies tliis fir from all si>ecles of its kind in 
the region. Its sivar-like heads can be rocognizwl at a long distance. Helglit, 
from 60 to JX) feet and diameter from 14 to 24 Indies, l»ut in exiK)sed 
high situations it may be under 3 or 4 feet in height, with very long lower 
branches on the ground. Kare old trees attain heights of from KH) to 130 or. 
very occasionally, 100 feet and a diameter of 3 to 4 feet. Larger trt»es are 
reported, but the>' are exceedingly rare. The bark is thin, at most almut IJ 
inches thick, hard, flinty, and but little broken on fairly large trtH»s, except occa- 
sional shallow, narrow cracks near the base of tla» trunk. Tlie unbroken smooth 
parts are ashy gray — often chalky-white. Kven in old tininks. always irregu- 
larly and shallowly seanuHi. tlie tiat ridges are whitish. Init pale-brownisli on the 
broken edges and red-brown on the inside. Trees <m several mountain jieaks In 
Arizona, and Oi-caslonally elsewhere in the trw's range, have iKMuliarly thin, 
soft, corky « bark, similar In color to the liard bark. The narrow crown usually 
extends to the ground, even on old trees. The dense l»ranchcs, which are char- 
acteristically tough, dnK)p at the base of tlie crown ; when dead, often cnrvtMl 
or bent down uiwn the trunk. Its low liramrhes make it particularly suscepti- 
ble to crown flres, whicli invariably kill it in large numbers, as do severe ground 
fires, which easily Injure its thin Imrk. In very close stands old trees are occa- 
sionally free from branches for from 20 to 40 fet»t or more. The foliage Is d(H»p 



• Ahiea arisonica Mcrrlam is founded partly on this chnractor and parlly on a form of 
cone-Bcale which Dr. Merrlam found to differ materially from that oi' tln» ordinary typo of 
A. latiocarpa. The cones and follajie of the cork-barked trees can not be distil 
tlie writer from those of hard-harked trees. 
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blue-green, tbnt of the setisoD with a silvery tinge. The twfgs, sometimes smooth, 
coiutnonl)' have minute, rusty bairs for two to three years, nnil the liuHs are cov- 
ered with retiln. The flat leaves <Bg. 38). ijolntlesn aud longer on lower crown 
branches and keenly or somewhat pointed and shorter on uppermost brauches, 




are dlstlnotlvety massed and pointing upward on the top sides of tbc branches. 
those lielow and on the Bides of the brancheB being twisted so as to join tho^e 
above. The dense crowding of the leaves on tlw upper aides of the brnni'bos 
Js very cberacteTlBtic. Mature cooes, before Bwelllng and beginning to break up 
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(flg. 39), are from 2i to about 4 Inches In length by about li to U InebeH In 
diameter. They nre deep purple. be«imlng lighter bj the time the scnleH fail. 
The Ivory-brown seeds (fig. .39, a) hnve large, shiny, purplish or violet-tlnged 
wings. Seed-leaves, one-third to one-bntf Inch long, usually 4. 

Wood, fine-grulned, light, soft, and from pale straw color to light yellowish 
brown. Little eleiir timber is obtalnnbte t>ecause the trunks bo often retain 
branches down to the ground. It Is fairly straight-grained aud splits and works 




easilj'. Its dead, weathered shafts, so frequent where fires have swept, remain 
In sound condition for ninuy years. 

LoKGEViTr. — Probably not n long-lived tree. Much more study of its ago Ih 
required. Trees from 12 to 20 luciies In diameter are from 140 tu 210 years 
old. The considerably larger trees which occur are uot likely to be more than 
290 yean old. 
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RANGE. 

Subalpine valleys, slopes, and ridges from southeastern Alaska, British Columbia, and 
western Alberta southward through Washington, Oregon, Idaho, western Montana, and 
Wyoming to southern Arizona and New Mexico. 

Alaska. — East slopes of coast range in southeastern part : crosses divide to west 
slopes at Lynn Canal, where at sea-level, on west shore, it occurs in groups and extends 
to Chilkoot and White passes, reaching timber line at about a.OOO feet. Possibly extends 
. farther south, at timber line, on west slope, and on sea coast, but not yet detected. Ap- 
pears farther north in Copper River Valley at Mentasta I'ass and Copper Center (lat. 
62% long. 145** 20'), northwestern limit. 

Pacific Canada. — Yukon Territory, British Columbia, and Alberta. Throughout south- 
ern British Columbia from east slopes of coast range and eastward to east side of Con- 
tinental Divide In Alberta, except in southern dry parts of Interior plateau. Northward 
in Rockies to McLeod's I^ke (Int. 55°), but farther northward on Interior plateau, and over 
eastern slopes of coast range to Luke Bennett (lat. GO**) at Lewes River (Yukon Terri- 
tory) ; reappears north of Yukon River on North Fork McQuestlon River (tributary Stew- 
art River), In lat. 64® 30', long. 136°, northern limit. Occurs in northern interior plateau 
and coast ranges at about 4,000 feet; lower limits are in valleys of eaMtern coast ranges 
at Lake Bennett, descending to 2,150 feet ; occurs on Middle Lake, I>ake Dease, and Lake 
SchUtlUchroa, upper limits varying from about 3.000 feet at White Pass to 5.000 and 5,500 
feet on sheltered inland passes, such as Taku Pass and mountains about Lake Dease and 
Telegraph Creek (upper tributary Stikine River, about lat. 58°). Not on west slopes of 
southern British Columbia coast range nor on Vancouver Island. On (jold and Selkirk 
ranges and on both sides of Continental Divide, being abundant in Bow River Pass, at 
5,000 to 7,000 feet elevation, and on east slopes extending eastward on line of Canadian 
Pacific Railroad to Castle Mountain ; southward in Rockies, over high, cool valleys, to 
latitude 49° and up to timber line. Reported east of Continental Divide in Peace River 
region and also in that between Lesser Slave Lake and Athabaska River. 

Washington. — Both sides of Cascades, Olympic, northeastern, and Blue mountains, 
at elevations of 5,000 to 7,500 feet. Northern part of Washington National Forest, on 
west side Cascades, at elevations above 4,500 feet, but on east side, at 5,000 to 6,000 
feet, or sometimes up to 7,000 feet, as at Slate and Windy I*asses, and down to 2.150 feet, 
as on Stehekin River. Locally noted as follows : Crater I*ass, at 6,000 feet on west 
side Cascades, and at 5,700 feet on east side ; Twisp Pass Lake ; North Fork Bridge 
Creek ; Emerald Basin, above and south of Lake Chelan, at 5,700 feet ; North Fork of 
Entlat River, at 6,000 to 7,000 feet ; Entiat River, at 5,700 to 6,600 feet. Cascades In 
southern Washington National Forest, generally at 5,000 to 6,000 feet, but sometimes to 
7,100 and down to 2,300 feet, growing on both sides of range in Skykomish, Tolt, Sno- 
qualmie. Cedar, Green, White, Yakima, and Wenache river watersheds; Wenache Moun- 
tains, at 4,600 to 5,200 feet. Mount Rainier National Forest, generally at from 5.500 
feet to timber line, but sometimes down to 4,000 feet and up to 7,500 feet ; on both sides 
Cascades in White, Puyallup, Nisqually, Cowlitz. Cispus. Lewis, Wind, Little White Sal- 
mon, White Salmon, Klickitat, Atanum, Tieton, Natches, and Yakima river basins. Locally 
noted In this region as follows : Mount Rainier, at 4.500 to 7.900 feet ; Eagle Mountain ; 
Cowlitz Pass, at 4,750 feet; head of Summit Creek (on Cowlitz River), at .3,6.50 feet; 
Cowlitz-American River Divide (near Dewey Lake), at 5,.300 to 5,500 feet; Divide 3 
miles north of Cowlitz Pass, at 4,800 feet ; Mount Adams, at 6,000 to O.-'iOO feet ; Upper 
Klickitat River, at 4,200 feet ; Little Klickitat-Tleton River divide, at 5,900 feet ; Cispus- 
Kiickitat River divide, at 5,200 feet; Goat and Olympic mountains, at 5,000 to 6,500 
feet (timber line). Colvllle National Forest, along higher ridges. Washington addition 
to Priest River National Forest, common above 4,500 feet ; Wenaha National F'orest. on 
broader ridges In Blue Mountains, at 7.000 feet and at heads of streams. 

Oregon. — Both sides of Cascades, Slsklyous, and Blue Mountains; generally at eleva- 
tions between 5,000 and 7,800 feet ; southward to north side of Siskiyous, but absent 
from coast ranges. Northern part of Cascades at from 5,800 feet to tlml>er line — some- 
times to 7,300 feet, and down to 3,400. Southern Cascades, at 5,800 to 7,800 feet; 
southward on east side to point 10 miles south of Crater Lake, and on west side, to 
Umpqua River Divide and north side of Siskiyous, where It Is rare. Not on mountains 
east of Cascades, except those In eastern, north and south parts of Blue Mountains 
National Forest, and in Wallowa National Forest. Locally noted as follows : Southwest 
side Mount Hood from near timber line down to a few hundred feet below (lovernment 
Camp; on north side from timber line down to 3,700 feet; Mount Mazama on Wizard 
Island and rim of lake down to 6,000 feet In Anna Creek Canyon ; Hldaway Creek. 
Granite Creek (near Alamo) ; South Fork of Rock Creek, at 6.4.'50 feet; head and south 
wall of Rock Creek; alx)ut («reenhorn City ((«reenhorn Mountains); at point 8 miles 
northwest of Alba ; head of North Fork of John Day River : l*owder River Mountains ; 
mountains about Miaam River. 
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The detailed range of alpine fir in the Rocky Mountain region will tie dealt 
with in a later bulletin. 

OCCURRENCE. 

In cool, moist, and. In part, subalplne situations; commonly on slopes at timber line, 
and at Its lower limits in protected valleys, at heads of streams, and about mountain 
lakes and meadows. Best growth on fairly deep, loose, moist soil : will grow also In 
wet and on poorest and driest thin soils. Main occurrence limited by requirement of 
soil moisture to elevations where snowfall is great. Require less soil moisture in 
general than Kngelmann spruce, but grows in places too wet for the spruce, as well 
as on I^ouglas fir soils, where spruce will not succeed. Does not thrive on heavy, 
claj'ey soils. Altltudlnal occurrence In Alaska narrow, owing to low timber line ; more 
abundant on east than on west slopes of Alaskan coast mountains. Throughout north 
coast ranges and the Rocky Mountains the vertical range is wide. Here on all slopes, 
but largest on high north aspects. At south, altltudlnal extent is again narrow, because 
favorable moisture occurs only at much higher elevations. 

In pure, small stands and In mixture. In Alaska, mainly with black hemlock : at 
higher levels In Washington, with black hemlock, occasionally yellow cedar and white- 
bark pine, and lower, with noble and amabllls firs ; In Oregon, with black hemlock. 
Engelmann spruce, western white pine, lodgepole pine, and noble fir. 

Clim.vtic Conditions. — Endures rigorous climate, and therefore It goes farther north 
than any other coast flr. At far north, subject to blighting winter winds, w^eak Insola- 
tion due to high latitude and extreme cloudiness, excessive precipitation, averaging over 
60 Inches of rain and from 2 to 5 feet of snow, and also to minimum temperature 
of about —40** F. At south, sunlight is more abundant, lower humidity and smaller 
precipitation — averaging about 25 inches and mainly snow. Maximum temperature, alK>ut 
90* F. 

ToLEBANCE. — Only slightly less tolerant of shade than Engelmann spruce, and more 
so than other associated species (except black hemlock) ; maintains long-suppressed 
reproduction under heavy shade, and with admission of light recovery and growth are 
rapid. 

REPRODrrTiox. — Moderately prolific seeder. Seed with rather high rate of germina- 
tion, but of transient vitality. It begins to bear cones as early as the twentieth year. 
Produces some seed locally every year, with heavy production at Intervals of about three 
)'ears. Over large areas, however, cones often fall to mature during some seasons. 
Reproduction usually abundant, l>oth In open on exposed mineral soil, and on thin and 
heavy moist duff under light or heavy shade. Seedlings grow most thickly on north 
sides of groups or forests and under branches of mother trees; small shaded openings 
among seed trees nearly always show reproduction. Occasionally at high elevations 
branches lying on ground take root (layer), from which, however, reproduction is 
probably rare. 

Grand Fir; White Fit. 

Abies grandis Lindloj'. 

DISTINr,riSIIIiN(J CHARACTERISTICS. 

Grand fir is comiiumiy nilled "white" fir IwcauHo of its conspicuouflly wlilti«h, 
smooth hark. Other firs of the same region are known as " white ** firs of a 
"different variety,'* esiKH'lally Abies concolor, to which the name "white fir** 
appears to belong more fitly than to any other. It is desirable, therefore, for 
the sake of a distinctive common name, to coin for Abies granttiM the name of 
'• grand fir,'* which is appropriate, since it is a very stately and grand tre<» when 
fully matured. It grows to a lieight, in such favorable situations as bottomlands, 
of from 150 to 200 and, exceptionally, *-.^>0 to 275 feet, with a diameter of from 
3 to 4 feet On the less favorable hill lands its greatest height is from HO to 
125 feet, with a diameter of from IS to 80 inches. Its trunks are remarkably 
straight and very gradually tai)ere<l. Standing alone or in an oi»en forest, it 
carries its crown branches to within a few feet of the ground even wIumi old, 
but in a close stand the crown clovers only one-half or one-third of the stem. 
The crown Is a narrow, rather oi)en cone, pointed In young trees, but in old age 
is somewhat roundeil at the U)\k and often, from the strong droov>^^v;> ^"^^ ^^^^ 
lower branches, appears wider In the middle. T^<ft t^i\xvk!\"wi \»\> \^'exs\\.% 1 
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censut]uTi of IieiKlit kdiwIIi in tin- leuiler anil mi eliintcntlon of llio older, sborter 
top Hlilc branches All of tlic lininchos. cxi-ciit tiK- topmost. Iiuvp n distinct 
dowiin-aril anil ui>n:inl xwiii);. The liark. [lei'ullarly clinmcterlstlc. Is auiooth 
nud axliy hniwn. with chalky nreuH on young truukK. while on older trees It In 
regularly and HhiilUiwIy furniu'ed, tlie long tint ridged Htlll retnlnlnf; splashes 
of gruy-whitc. In old tn-eM the bark Ih more deeply hut nnrrowly furrowed, the 
rldgOH licing iihiiri>er and lewt (.-onHpU-uonsly flec-ktHi with white. Tbe genernl 







tone bGCOineB pali> ml-brown with nn anhon tinge. The hark Is very hard, close, 
and homy; raroly over 1] Inches thii4( on old trunks, iind scarcely an Inch 
thick on trees from IS to liO Ini-hcs in dlnnieter. 

The deeji .vellow-gri'en shiny foliage is Moiuewhiit tlilu In a|>i>(.>ariince becanse 
of tlie characteristic siircading. csiieclnlly of lower leaveM. The leaves o( 
tbe lower crown brsnclifH are tiat. i^roiivcil, blunt, imd distinctly notched at 
their eadH (Be. 40) ; they upi<eur to grow und to stand out distinctly from two 
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oppiMlte Btdex only of Ibe brnocbes. Mnnj- of ttip lenveti nn> lirouRht Into tbis 
poelllon by a twisting of their bases iRg. 41). Ijpayes ot tbo lower cn'wn are 
rrom 1| to about 2^ incbes long. I.«nves of tbe upppnut^t bnim-lteti nre often 
notebed. also, but are usually all more or less <>rowite«l toKether. fioiiitliij: n\t- 
ward, on tbe top of tbe sprajs. wblle the si-atteretl lean's of the lender are 
sbarp OF keenly pointed. Leaves of tbe up|>er iKirt of the crown are about 1 




Inch or Ij Inches long. Ait leaves are coiisiiicniiusiy white mi their under sur- 
faces. Mature huds are covered with restii. and the twipt iif the kiiishii are 
pale russet brown and minutely linlry, ThiM-unesniiilnrc Inoiirly full, and wllh 
their clear, llfcbt yeliow-Kreen oolor and Hleiidor. cjllndrUiil fonn are very 
cbaracterlHtIc (flg. 42). They arc about '2i Ut 41 lni-lie« Ion); mid iibmit 1 to 
]} Inches In diameter. The bracts adherluR to the backs uf Ibe ciiiie-sLiiIes are 



114 



FOREST TREES OF THE PACIFIC SLOPE. 



Bquarlsb at their upper ends (truncated) and witli a small point extending 
from tbe center. Tbe pale yellowleta brown 'seeds (fig. 42. a) have sblny, 
faintly yellowleb wings. Seed leaves, very slender and poloted, UBUallf 6, 
and about three-fourtbs of an Inch long. Wood of this Sr Is little known com- 
mercially, but likely to bocome better known and of greater value. It U light. 
Hoft, but Arm enough to be widely nseful as lumtter. moderately coame-gnilned, 
and fltralgbt; varies In color from pale yellowish brown to pale brown. Its 
qualities deserve thorough Investigation, which will probabl}' show tltem to be 
superior to those of the softer Or woods. 




ffraniHt, very ripe cone; a 



Lo:«GEViTY. — Little In known ot the nge limits of grand fir, concerning which 
further studies nrc urgently iieede<l. Probably only moderately long-lired. 
One tree, 34J Inches In diameter, showed an age of 190 years. 



Valleys >nO Inwer HlopMi rrnm Hoiilhrrii Brltlnh Columliln to norttwrn Idnbo. wealem 
Honlaaa. Orei^n, and northern coast of Calltornli. 

llBiTiau OoLi.'uaiA. — HalDlund near coHHt Dortbward lo upper tnd of Vancouver 
Island : locally noted nt Stanley Park nenr ^'nnc<)UTer. 

ream botloms and luwer Blopei o( Cascade and coaat mountain!, 
a iinri imd In DIuf Mountnlnn nt frum fen Jcvi>] lo \»m> fcvt. Doth sidea 
a Waelilncton National KoreBt), up to 5,000 feot. Noted on Xookaak Elver, 
near Ferndale, at 30 leet elevation ; Ea«t Bound at HO tcet ; at !Jkiis>t and Ilalney paiMS ; 
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on Saak River near Monte Crlsto; head of Early Winter Creek. Both sides of Cascades 
In southern Washington National Forest, in valleys of Skykomlsh. Tolt, Snoqualmie, 
Green, White. Yakima, Wenacbe, and Entlat rivers, up to an elevation of 5,400 feet. 
Noted in Wenachc Mountains and range between Columbia River and Yakima River, 
at 5,000 feet. Mount Rainier National Forest, both sides of range generally to 4.200 
feet, but sometimes to 5,300 feet. Noted in Upper Nlsqually Valley ; Upper Klickitat 
River, at 4,200 feet ; mouth of Ilellroaring Canyon, at 8.800 feet ; about Mount Adams 
and Eagle Mountain ; on Goose Prairie along Bumping River, at .3,520 feet ; on Dewey 
lAke (head of American River), at 5,800 feet. In Olympic Mountains from sea level 
to lower slopes. Locally noted at Tacoma, Port Ludlow, I«ake Cushman. on shores of 
Puget Sound, and about Dryad, at 304 feet elevation. In Colvlllo National Forest, 
Bluo Mountains (Wenacbe National Forest), at 2,500 to 5,000 feet. 

Oregon. — Stream bottoms and lower slopes of Cascade and coast ranges. Blue and 
I*owder River mountains. In northern Cascade National Forest, on both sides of range 
and generally up to 4,100 feet; lower slopes of Mount Hood. Farther south (R. 5 to 17 
R.) it reaches 200 to 6.000 feet. In southern Cascades National Forest, extending south- 
ward, on west slopes of Cascades, to headwaters of Umpqua River, and on east slopes 
to Mount .Tefferson. Exact southern limit Imperfectly known. In Coast Range south- 
ward into California. Locally noted In vicinity of Portland ; coast of Clatsop County ; 
from lower Clackamas River bottoms to point about G miles above " Hot Springs *' in this 
canyon ; Blue Mountains, at 2,.')00 to 6,000 leet. 

Califoknia. — In fog belt of northern coast, extending Inland 10 to .30 miles, and 
southward to north of Fort Rops (Sonoma County). Ix)cally noted in Del Norte County 
at Crescent City, and in bottoms of Smith River. Ilumbohlt County: Inland to Iloopn 
Valley and ridge east of Hoopa Valley, at 3,700 to 5,500 feet ; lower Mad River ; 
Eureka; from Ilydesville inland nearly to BridgeviUe and Little Van Dusen River (10 
miles east of BridgeviUe) ; Ferndale to Bear Valley ; between Capetown and Petrolla 
and thence to Upper Mattole. Mendocino County: Along coast from Kenny to West- 
port and inland along Laytonvllle road to point 15 miles from Westport ; gulches close 
to coast from Fort Bragg to Gualala ; Mendocino Inland, on road to Ukiah, nearly to 
Orris Hot Springs ; Navarro River up to a point 12 miles from mouth ; Elk Creek, near 
Greenwood (12 miles south of Navarro River). i:>onoma County: Coast north of Fort 
Ross with Pinus muricata. 

The detailed runj^o of this fir in Idaho, Montana, and Wyoming will be 

described in a later bulletin. 

OCCUKRENCE. 

A tree of moist situations. On alluvial stream bottoms and their border valleys, lower 
gentle mountain slopes, depressions, and gulches. Best and most abundant growth In 
coast region on stream bottoms at low levels ; small at high elevations. Its deep root 
system demands fairly deep, preferably moist, i>orous, well-drained soils. With favorable 
moisture and climatic conditions, It grows well on rather poor, thin soils, but better 
quality is necessary In soils detiolent In moisture and subject to rapid evaporation. 

Rarely in pure stands ; usually in mixture. Most commonly with Douglas fir, and 
dominant over western red cedar, western hemlock. Paciflc yew, and vine maple. At low 
levels in Oregon and Washington, w^ltb latter trees and sparingly also with amabllis and 
noble firs, broadleaf maple, red and Sitka alders, and black Cottonwood ; in low coast 
region with Sitka spruce, and In California with redwood. 

Climatic (.'onditioxs. — Climate of range favorable to tree growth. Summers com- 
paratively cool and humid ; winters ordinarily mild, and changes of temperature rather 
gradual: in Bitterroot Mountains (Idaho) and northward, temperature falls occasionally 
to —30^ F. Precipitation, well distributed, except In July and August, which are usually 
rainless over greater part of range. Forest floor Is then dry. and destructive fires often 
occur. Annual precipitation, from less than 20 inches to over 100 inches in different 
parts of range. 

ToLEBANCE. — F^or a fir only moderately tolerant of shade, being less so than amabllis 
fir, western red cedar, western hemlock, and California yew, but more tolerant than 
noble fir. Douglas fir, western white pine, western larch, and yellow pine. Seedlings 
endure considerable shade, but in later life full overhead light is needed for l)est growth. 
Young growth under ordinary shade remains dwarfed and dies within a few years, unless 
overhead light is admitted. With overhead light, but shaded from side, height growth Is 
rapid, trunks are readily cleared of branches, and long, clean stems are formed. Shade 
endurance varies in general with age, moisture of soil and air, exposure, quality and 
quantity of soil, altitude, and latitude. With sufficient moisture, soil, and heat this fir 
thrives in full sunlight, and also endures considerable shade. On poor, dry soils in 
warm exposed places, shelter and some shade are beneficial to reduce soil evaporatl< 
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and transpiration ; therefore In regions with such conditions the tree confines Itself 
mainly to cooler, sheltered sites. 

Reproduction. — Moderately prolific seeder; best In open stands. Seed of rather low 
rate of germination and with only transient vitality. Seeding habits not fully deter- 
mined. Cones produced mainly at Irregular Intervals (two to three years). Occasionally 
few cones borne by trees about 20 years old (In open), production Increasing to old age. 
Under favorable conditions some seed germinates soon after It Is shed and seedlings may 
become established before cold weather. Moderately humous and shaded soils most 
favorable to germination, but with sufllcient moisture and light, seeds sprout and seed- 
lings thrive In humus and In mineral soils. Seedlings come up both in open and In shade. 

White Pir. 
Ahien concolor (Gord.) Parry. 

DISTINGUISHING CHARACTERISTICS. 

White fir, a massive tree, Is fitly and widely called by this name from the ashy 
hue of its bark. All of Its other common names refer to its silvery or whitish 
appearance. It grows to Its largest size in the Pacific region, where It is fre- 
quently from 140 to 180 feet and, occasionally, over 200 feet high, with a 
diameter of from 40 to (50 inches, rare trees being from 5 to 6 feet through. In 
its Rocky Mountain range ii is much smaller — from 80 to 100 feet high, or rarely 
more, and from 20 to 30 inches in diameter. The massive trunks are conspicu- 
ously rough, with great deep, wide furrows and ridges in the ash-gray bark, 
which is from 4 to CJ inches thick, and very hard and horny. The smooth, 
unbroken bark of the upper stem, and of young trees, is grayish, with a brown- 
ish tinge. The dense crown of heavily follaged, short branches is an irregular, 
round-topped cone, extending to the ground on trees in open stands, and in dense 
stands covering only a third or a half of the upper stem. The trunks are straight 
and taper very gradually. Young trees have beautifully symmetrical, sharp 
crowns down to the ground, the lower limbs standing out horizontally and those 
above slanting upward. On old trees the lower crown branches droop conspicu- 
ously, as do also those of the middle crown ; while branches above this remain 
upright In old age the more rapid growth of upper side branches than of the 
leader forms a rounded top. Young foliage of the year is yellow-green, with a 
bluish cast, but later it turns to a pale yellow green, with a whitish tinge. The 
leaves are flat, straight, and full and plump on the upper side, blunt or 
pointed — usually not prickly, but sometimes prickly on the lower crown 
branches of old trees. They stand out distinctly from two sides of the lower 
branches by a twist in their base (fig. 43) ; but very commonly the lower 
branches of young trees have their leaves curved and standing erect, somewhat 
in two lines, from the upi)er sid'es of the twigs. Leaves of the upper crown, 
especially on the topmost branches, are strongly curved or sickle-shaped, and 
appear to grow from the upper sides of the branchlets (fig. 44). These leaves 
and those on leaders are sharp-pointed. Lower branch leaves are usually 
longer (1^ to 3 inches long) than those of the upper branches, which are com- 
monly about 1 to li Inches long. There Is very great variation in the length 
form, and thickness of leaves of this fir in different parts of Its wide 
range. The changes in form from horizontally flattened leaves to vertically 
flattened ones, or to those resembling a sickle-blade, are curious ; they are unex- 
plained, except perhaps by the fact that the latter form is best adapted to 
the dry climate in which It most often occurs. Some authors hold that Rocky 
Mountain trees bear longer leaves, and more commonly pointed ones, than do 
treeB of the Paclflc forests. The writer has seen trees In the latter region with 
ite as long leaves, while long blunt leaves are not infrequent on trees of the 
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eaetera range. The long-maintained AMeii Intctana Murraj (cultivated In 
England, where It wna flrst deBLTlt)ed), tlie Abiin concolor lowiana ol American 
HQtbon, te a form of tbe white fir dlntlnsuUbed mainly by the lei^b of Ita 




Fia. 4n. — .Itilci concolor, lower 



leaves. It Is exceedingly dltflcult. however, to loni^r maintain, even as a variety, 
a form based upon a cbanii'ter xo <-leurl.v unstiit>le. Tbe i-ones (fig. 44) are 
BUtore early in September, when they urc very [lale olive green with nn atihen 
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tinge, or clear cLroiae-reUow green ; somellmeB purple. They vary from about 
Si til 4j (sometimes Dearly 5) luchea In lengtli. Tlie bracts attached to tbe backs 
ot tbe cone-Rcnles nre rather narrow fiQ<I oblong, broad and squarlsli at tbe free 
end, which hax a eiuall ]>olnt extending from Its center. Tbe seeds (flg. 44, a) 
are a dingy yellow-brown with Bblny. clear, rose-tinged wings. Seed-leaves. 6. 
Wood, light, soft, rather coa rue-grained, wbitteb to Ugbt Indistinct brown ; 
straight-grained: worka easily. Is strong and hard enongb to be useful for saw 
timber, for which It !a used to some extent. Many large trees are affected with 
" punk rot " or are wlud shaken. 

LoNOEViTY.— It groiva rapidly In lielgbt and diameter for the first 50 to 100 
years, after which It grows slowly to an age of about 350 years. The llmlta of 
Its age are not fully known, but very probably the largest trees are not orer 350 
years old. A tree SO Inches In diameter sbowed an age of 285 years, and oneGU 
lochee tbrougb was 307 years old. 



..^^^^^ 




FlU, 44.—J.blea 



MoHDtalD Blai>eB (rom southera OreRon through Calltornln Into I»wer Callfonila, mnd 

from Xevailii, Utah, and Houtherii |-..lorutlo throuBh Arlionn and Now Mexico. 

Obeoon. — West aide of Cascodea aouthward. from about Townahip 22 south (head- 
watera of Wlllumetle River, where It Is rnre nt npproilmntelr 2,0ftO [eel. but reported 
Dorlh of thia nt Fish Lake, trlbularj' of McKenil? Rlveri. to headwaters of UmiNiua 
aud HoBue rivers ; farther south, o«riirrlEK nt H.IWKJ to «,(100 feet elevatloD. Northern 
limlta oh east aide of Cascadefi cot knowo, but oci-ura on Matoles Creek aoutheaat of 
Mount Jerreraoa. al 4.0U0 to T.riDil feet Isoulh uf T. I'J S.I. Keporled from aoutheaatera 
alopea of Mount llood. On Mount Masama iCratcr I.nke) down Anna Creek to S.OOO feet. 
KxtendH veatward In SJakl^oua to loual rani.'eB : eualwurd. north of Upper Klamath 
Lake. (hrouKhout forested upper Klamiitb lllver haain, nt plpiallona nboTe 5.000 feet, to 
mountains on east aUlc ot Wnnier l.iike, ui 7, TOO tret, Noled on upper Deschutes Bl*er, 
on raulloa Creek, near i>aullna Lake; Waraer MouDtalDB, wlttt and aboTe yellow pine, 
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extending down east slopes to 6,000 feet, and to 8,100 feet or over on highest peaks; 
also on west side In canyons ; Kolceep Mountains (east side Warner Lake) only in De 
Game Canyon. Reported in Blue and I*owder River mountains, northeastern part of 
State. 

Calipobnia. — Northern coast ranges and southward on Sierras to southern cross 
ranges. Northern California eastward to Warner Mountains and westward to Hiskiyous 
(west of railroad) ; westward in coast ranges to Russian Creek (west of Scott Valley), 
Salmon Summit southwest of forks of Salmon River, at 3.800 to 5,600 feet. Trinity Sum- 
mit near meeting point of Siskiyou, Humboldt, and Trinity counties, and valley of Mad 
River west of South Fork Mountain. Klamath National Forest, at n,r>00 to 7.000 feet ; 
very common between Horse Creek and Klamath River (T. 47 and 48 X.. R. 8 to 10 
W.). Locally noted west of Scott Valley between Etna Mills and Sawyers Bar; on 
east slope of Marble Summit Divide, at 7,400 to 5,500 feet, and westward on Russian 
Creek ; mountains north of Mount Shasta between Shasta Valley and Butte Creek. 
Including Goosenest Mountain; northeast slope of (ilass Mountain (12 to 15 miles 
south), southwest of Tule l^ikc, and eastward into Modoc County at Happy Camp. 
Warner Mountains, both sides, above 6.000 feet ; head of CedarvlUc Canyon, from 6,000 
feet up; head of South Deep Creek, Su^ar Hill, and south side Fandango Valley (T. 
46 N., R. H and 15 E.). at 6.000 teet. Big Valley on East Creek, and Blue Lake. Trin- 
ity Mountains, at 4,500 to 6,000 feet, and sometimes down to 3.000 feet, occurring 
throughout Trinity National Forest and nearly to Trinity River north of Yolabuli ; noted 
on east slope of South Fork Mountain, at 3,500 feet to summit, and on west side down 
Into Mad River Valley, which it follows to l>elow .3,000 feet : Yola Bull Ridge ; Van Dusen 
Canyon; Canyon Creek canyon, from near Dedrlck northward 12 or 13 miles to al)out 
6.500 feet above Twin I^kes ; Bully Choop Mountain and ridge. Stony Creek National 
Forest, at 4.500 to 6.500 feet southward on inner coast range to Clear Lake (southern 
limit In these ranges), and on Sanhedrln Range to IMne Mountain; locally noted on 
Sheetlron Mountain, Grindstone Creek, St. Johns and Hull mountains, and Black Buttes. 
Shasta National Forest, at 4.000 to 7,000 feet ; here noted on Mount Shasta from base 
of Mount Eddy (3.400 feet) to 5.700 feet (Wagon Camp), and on warm slopes to 6.700 
or 7.000 feet ; south of Mount Shasta, over greater part of Shasta County, and continu- 
ously from Mount Shasta to Lassens I*eak ; In northern Shasta County, going east- 
ward to Soldier Mountain (near Dana), and ridge between Dana In Fall River Valley; 
also Big Valley In Lassen (^ounty, and from Fall River Valley westward In IMtt River 
region to point about 3 miles east of Montgomery. Occurs In northwestern corner of 
I^issen County from about 5 miles west of Bieber, and on east side of Big Valley along 
Willow Creek 10 miles south of Adin and a little farther south near Hayden Hill ; In 
southern Lassen County, from Susanvillo westward into Shasta aud Plumas counties. 
Tehama County, westward on Sierra foothills to aliout 10 miles east of Payne Creek 
post-office ; In northern Sierras, on both slopes, and on west slope at 3.500 to 7,500 or 
8,700 feet. Plumas County, in northwest corner of Sierra Valley (near Beckwlth) west- 
ward on Feather River to (Yoml)erg, and thence generally dlstribute<l ; sparingly around 
American Valley and westward into Butte County. Here common in yellow pine belt from 
3 to 4 miles north of Rid well Bar on Feather River at aliout 1..300 feet elevation north- 
westward along North Fork of Feather River, and northeastward along Qulncy Road to 
and beyond Quincy. In Plumas County. Yuba County: Oregon Hills, and eastward to 
Bullards Bar, Camptonvllle, and into Sierra County ; here common in western part 
from Camptonvllle to Downleville. especially from Mount House down Woodruff Canyon 
to canyon of North Yuba River ; also along North Yuba to Sierra City and up North 
Fork of Yuba. Not In Yuba Pass, but begins again on east side at 5.800 feet, continuing 
to west border of Sierra Valley near Snttley post-ofllce. In southeastern Sierra County. 
on east slope of main Sierra Divide, and common from point several miles north of Pros- 
ser Creek into Nevada County ; here abundant near Hobart Mill and Prosser Creek, and 
northward Into Sierra County ; In Truckee Canyon, southward Into Placer County, and 
westward to Donner Lake. General In yellow pine belt of Stanislaus National Forest at 
4,000 to 6,000 feet elevation, sometimes down to 3.800 fwt and up to 7.500 feet. Placer 
County: About I^ke Tahoe, northward Into Nevada County, and southward Into Eldo- 
rado County; mountains east of Glenbrook in Nevada: along lailroad from near Don- 
ner (Bummlt) westward below 6,500 feet, and on upper South Fork of Yuba River; 
Summit Meadows westward to Emigrant <iap ; farther west In Devils Canyon between 
Colfax and Forest Hill, and from Iowa Hill eastward, southward, and southwestward to 
Forest Hill; along railroad between Dutch F'lat and Towle Station. EUiorado County: 
Tallac; west and south sides of I^ke Tahoe. Into <;ien Alpine Canyon, and southward 
beyond Qraas Lake Valley; west slope Sierras (Placorvllle-Tahoe road), at 2..300 feet. 
to Echo, at 6.500 feet. Alpine County: Near Markleeville and westward to Sliver Creek; 
west Canon River canyon. Amador County: North side Mokelumne River al)ovo Defender; 
Pioneer to 3 miles east of Pine Grove. Calaveras County: BIgtrees, (lardlners, and 
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thence throughout yellow pine forest northward and northeastward on road to Blood*8, 
up to Q,600 feet or more ; west and southwest of Bigtrees to 4 or 5 miles east of Mur- 
phy's. Tuolumne County: On road from Sonora to Sonora I'ass, and from Confidence 
eastward beyond Eureka Valley, reaching 8,000 feet on warm slopes (Big Oak Flat to 
Crockers) ; occurs from South Fork of Tuolumne River eastward to Crockers, Aspen 
Meadows, and Middle Fork of Tuolumne, at 6,800 feet ; Hetch-IIetchy Valley ; road from 
Crockers to Yosemite Valley, hut not at highest elevations. Mono County: Sonora Pass 
(east side) below 8,100 feet; Mono Pass in lower Bloody Canyon, Walker liake; 3 
miles east of Mammoth, and west up slopes. Mariposa County: (Yosemite road from 
Raymond to Wawona) occurs above Wassama ; from Yosemite to Crockers as far as 
Cascade Creek, at 6,000 feet, and also on Tuolumne side of divide ; Yosemite Valley, 
especially west end, going eastward u1)ove Little Yosemite on warm slopes, to 8.200 feet ; 
on west slope of Sunrise Ridge to 8,000 feet ; above top of Yosemite Fall to 7,000 feet ; 
then northward to Porcupine Flat and Tlogn Road, and eastward to ridge west of Lake 
Tenaya, at 8.300 feet. Fresno County: Horse Corrnl Meadows: Kings River canyon 
eastward to Junction Meadow in Bubbs Crec'k canyon. Tulare Citunty: North Fork of 
Kttweah River canyon at Bearpaw Meadow, Buck Creek canyon, head basin and canyon 
of East Fork Kaweah, Farewell (iap ; Kern River canyon up to 7,700 feet, and Kern 
Lakes, l.JiOO feet up canyon sides: South Fork of Tule River in eastern part of Tule 
Indian Reservation. Kern County: Throughout Cireenhorn Mountains and head of Poso 
Creek above 5,000 feet, on Piute Mountain, between head of Caliente Creek an4 Kern 
Valley, summit of Mount Bre<*ken ridge, and poRsibly on other mountains south of South 
Fork of Kern River and Walker I*as8 ; south slopes of Tehachapl Mountain below 7,000 
feet, and down Antelope Canyon. In eastern part of Santa Barbara National Forest 
(southern cross ranges) : noted on Sun Rafael Range; Mount PIflos, at 4,000 to 8.000 
feet ; IMne and FYazier mountains. San (Gabriel Mountains, on Strawberry Peak. Pine 
Flats, Prairie Forks, and San Antonio, at 5.000 to 10,000 feet. North slopes of San 
Bernardino Mountains, at 4,800 to 10.000 feet, occasionally down to 4,000 feet and u; 
to 11.500 feet: occurs also l)etween Skyland and FYedalba, westward to Sugar Pine Flat^ 
and eastward to Baldwin I^ke — possibly farther ; Crafts Peak ; Ilolcomb Valley, only 
on north slopes next desert, and down to Jeffrey Pine belt. San Jacinto Moantains, at 
6,000 to 9.500 feet, or sometimes Iwtween 4,200 and 0,700 feet : noted In basin between Ir 
Fullers RIdge and north spurs of Mount San Jacinto, on south walls of Round and Tah-X- 
guitz valleys, in Strawl>erry Valley to near summit of Mount San Jacinto. Abundant on f. 
lalomar or Smith Mountain and Balkan Mountains; also on CMyamaca Mountains above 
5,500 feet. 

Ix>WER Califounia. — Mount San Pedro Martir, at 8,000 to 11,000 feet. 

The detailed range of white fir in the Uocky Mountain region will be described 
in a later bulletin. 

OCCURRENCE. 

* A tree of moderate altitudes and generally on north slopes. Less particular as regards 
aspect in North than in South. In southern Oregon, less abundant and at higher levels 
on east than on west slopes. In northern California, best and In greatest density on 
north and east exposures, and on heads of streams ; southern California, rather confined 
to north slopes away from stream beds. Thrives on almost all moderately moist soIIb, 
except heavy clays. Best on fairly deep, rich, moist loam ; frequent on dry, n^U'ly pure. 
coarse, disintegrated granite, and even among bowlders. Requires leis air and soil 
moisture than other flrs, though its best growth Is in cool, moist situations. ' 

Never in pure stands over large areas, but In Oregon and northern California often 
forms three-fourthH of stand. In southern Cascades, scattered among yellow and. sugar 
pines, Douglas fir, incense cedar, and sometimes with lodgepole pine; groups covering 
less than an acre of this and Douglas fir in nearly equal proportions are frequent 
throughout this forest. In California commonly with yellow, Jeffrey, and sugar pines. 
Incense cedar, and less often with Douglas flr, in lower range; at higher levels with 
lodgepole pine, Jeffrey pine, and California red fir, usually forming a transition type 
T>etween the former and last two types; stand toward upper limit of yellow and sugar 
pine, often of great density. A frequent associate also of the blgtree, together with 
sugar pine. At high levels in southern California, with sugar. Coulter, and lodgepole 
pines, and incense cedar. 

Climatic Coxditiox.s. — Climate moderately humid with extreme temperatures of 
— 38" F. in Colorado and 08" F. In southern California, a precipitation of from 19 
Inches in Colorado to 40 Inches in Oregon, an average precipitation throughout Its range 
of about 25 inches, and heavy winter snows melting lute in spring. 

TOLBBAXCE. — Very tolerant throughout llfp. With favorable soil and moisture con- 
ditions, usually more shade enduring than any associated species, except SSngelmiann 
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■prnce and alpine fir. Owinx to great tolerance, ft baa a close branching habit, and 
the trunlca clean poorly. Young growth survives long suppression under heavy shade 
<with slow progress) and recovers readily when overhead light is admitted. 

Reproduction. — Fairly prolific seeder. Good seed years occur at irregular intervals 
(two to three years or more), but some seed is produced every year. Seed of only mod- 
erately high rate of germination, often under 40 per cent, and with only transient 
vitality. Seed production begins mainly at fairly advanced age; in dense stands pole- 
wood trees seed when leaders have reached full light. Seed production continues for 
many years, but la more abundant during rapid height growth than at maturity. Char- 
acter of seed bed apparently of little Importance, germination talcing place on heavy 
litter and humus, as well as in mineral soil : but fairly abundant soil moisture Is essen- 
tial for establishing seedlings. IndlfTereDce to kind of seed bed renders it aggressive, for 
reproduction occurs over denuded lands as well as under Its own shade. 

Bristlecone Fir. 

Abies venusta (Dougl.) Koch. 

DISTINGUISHING CHARACTERISTICS. 

Bristlecone fir. which Is rare and little known, is unique In all of Its charac- 
ters, the most striking of which Ih, perhaps, Its dense Indian-club-shaped crown, 
which very often extends to the ground, and ends in a long, exceedingly narrow, 
sharp ix)iut. The sharp spires and deep lustrous green foliage are so distinctive 
that the tree can 1k) n^'ogiiized among its associates several miles away. It is 
ordinarily from (K) to 100 feet high, or occasionally somewhat taller, and from 20 
to 30 Inches in diameter. The trunk, rarely clear of branches for more than a 
few feet, tapers rapidly to the slender, erect leader. All of the hranches, which 
grow from the trunk in irregular circles, droop conspicuously, while their ex- 
tremely long, whli)-llke side hranchlets hang like tasseled cords among the 
branches. The bark of young trees Is thin, smooth, and a leaden jrray. On older 
trees it is comparatively thin, at most seven-eighths Inch thick, and is Irregu- 
larly hroken by shallow vertical seams Into flat platejt, which are hard and firm. 
The bark of old trunks Is light russet brown on the outside and clear re<l-brown 
within. The dense bright foliage Is deej) yellow-green. The long flat leaves (fig. 
45), whlte-llntHi underneath, with their keen points are very characteristic. By 
a twist in their stems, loaves of lower branches (which are less densely leaved 
than upper ones) appear to grow from two opposite sides of the branches, while 
leaves from the middle and upper crown branches are rather densely arranged, 
mainly on the toi)s of the branches. The thinly s<?attere<l leaves of leaders (fig. 
40) stand out straight, In stning contrast to the much less spreading habit of 
the other leaves. leaves vary In length from al)out 1} to 2 Inches. Lower 
branch lejives are usually longer than those from the upper crown branches. 
The large conspicuously pointe<l winter leaf buds are bright light chestnut-color, 
and without resin. The cones (fig. 47), which rl|»on late In August and break 
up in Sei)tember. are one of the remarkably distinct features of this fir, par- 
ticularly In the long nee<lle-llke i>olnts of their scale-bracts, which i)rotrude from 
among the cone-scales. Cones are from 2 J to Hi Inches long, and have at ma- 
turity a faint puri)lish brown color. Seeds are deep chestnut-brown with shiny, 
light, purplish tinged, brown wings (fig. 47, <•)• ^eeil leaves. 7. Wood of 
this fir is heavier than that of any other of our firs. It Is light yellowish brown, 
moderately soft, but very firm, and usually coarse-grained. It Is least like any 
of the soft, light fir woo<ls. There is nothing to commend It for commercial uses, 
for wlilch at present It Is barrwl on account i>f the exceedingly small numl)er 
of trees in existence. The tree Is, however, of the greatest lmpt)rtance In form- 
ing much needed protective cover for the scantily woinled sloi)es and dry canyons 
which it naturally inhabits. For this reason, and on account of its extreme 
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rarity, as well as because It Is the must curluua fir tree in the world, it deserves 
every protection and encouragement. 

LoNOEViTY.^Very little le known now ot Its longevity ; It U believed, bowovcr, 
to l>e only moderately long-lived. A tree 22] Inches Id diameter showed au age 
of 123 years. Further records are rwiulred. 




Central California < 



In Monlerej C'ounly. Scattered In luitcbn 
of canyona on both slopes of seaward pnrt 
inal ForeaO. and at drvatlons of 2.200 to 
lip nn alopea and poaslbly ravered summlta 
iiln miiithwnrd to Mount Mnrg (cormirondH 
II wnterabeda ot Sur, Carmelo, Arroyo Seco, 
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S>D Aotanlo, ind NBclmlento rivers (T. 18 S., B. 3 E. : T. ID R.. K. 2-S K.; aouttiniBt 
end Ot T. 31 8., R. 4 B. i north pnrc oC T. 2.1 3.. R. 5 E. ; T. 24 ».. It. 5-0 E.). 
Locall7 noted la Sur Canyon above Sctuoia nt'miierifri'n* ; eaiit slope of I'lnc Ciitifon 
ItrlbDlnr)' (^armelo ItlrcrJ. and u few trem nlso nlon*; lop or flllT <in n»tlh Hldr ; upper 
part of Arroyo Beco Canyon ahore nnd on Willow Creek : north and pant Blo[»e« near 
Cone Peak, al 3.SO0 to 4.(HHI rcet ; head of Mnrlmlento River, tnnyon north ot San 
Mlxud (tributary NaclmleDlo Itlveri, and In Sun MIrucI Caayon Juat soutb of trail 
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rrobnblj- rmpiiblc of tormlQE. under 1 
Aa now knonii — doubtlms ^rpBtly tblni 
strag^KDR lines occur, asBoriRtn] more 
vhlte alder, (.-nlirarnia liiurel. mndrof 
Unbark Mk, DouglM flr, and Coulter p 



A'uril Ihe sea: Btnailer or itudted htRher 
ivvlly, and anndj' solli: wbere beat erowth 
nlxuoiis Btream bed, 

lie eoDdlUoDB, pure or nearl; pure itanda. 
1 ebecked bj flreB— only small RroupR aod 
IS wltb caayan live oak, broadleaf maple. 
J Bcimewhat leaa often or remotely with 




100° F. 



malntaia fairly hiKti depree nf 
preclpltiitlon. a 1 most entirely i 
region, light even nt biRh nltltudea. 

Tolerance.— Very little Ib known of its i 
erable sliade througbout life. pfirllculBrly It 
■hown by retention by old treee o[ vlgoroiiB 
tight IB doubtless required lot best erowth. 



Id Ita habitat aeldom goes to lero or aboTe 
li>pV8. crestfl of rldiieH, where poaalbly Ihla tree once 
re l8 Bomewhat crealer. Uolsture ladea weat wlnda 
lUBpherlc bumldlty during most of the year. Annual 
ten 2(1 and SO Incbea. Snow(all of the 



ade e 



durnnre. Appeara t 
rowtb. BearB dena 



eodure conald- 



r brancbes in deep abade; tall overhead 
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BiFBODUCTiOii. — A moderately prolific seeder, but apparently cones are produced only 
at ntber long intervals (3 to 5 or more years) ; as yet, however, little exact knowledge 
la available of its seeding habit and reproduction. Seed of comparatively low germi- 
nation and of transient vitality. Exposed, moist, mineral soil appears to be most 
favorable seed bed, since most of young growth and seedlings occur on such ground. 
Beprodnction exceedingly meager, probably, in part at least, on account of long Intervals 
Oif seed production and low germination, the destruction of seed by rodents, and the 
falling of most of the seed in narrow canyon Iwttoms from which it is probably washed 
by flood waters. 

AmabiliB Fir. 
Abies amabilis (Loud.) Forbes. 

DISTINGUISHING CHARACTERISTICS. 

Amabilis fir is known by woodsmen us '* white " tir or '* silver *' fir, from the 
white, smooth bark. Woodsmen dlstinf^uished It from the prand flr (AhicM 
grandis), also called white flr, as *' another variety." To avoid the confusion 
resulting from applying the same name to two or more distinct species, it is 
desirable to take the name of ** amabilis flr." meaning lovely or beautiful flr. 
The name Is deserved, since the tree is one of the handsomest of its kind. A 
most striking characteristic is its smootli. ashy-gray, imbroken bark, <*onspicu- 
ously marked with large chalky-white areas. Only the old large trees (over 2 
or 3 feet in diameter) are seamed at all, and then mainly at the base of the 
trunk. It is a straight tree, clear of branches for from 50 to 100 f«*et in close, 
dense stands. Its height in favorable situations is from 150 to 180 feet, some- 
times 200 feet, and its diameter from '^ to 5 f(»et, or rarely G feet. In less 
favorable sites the height is from 75 to 100 foet and from 18 to ^ inches in 
diameter. Trees in the open, even when old, carry a wide, conical crown of 
dense, heavily foliaged branches down to the ground, the top of the cone being 
abruptly rounded. Forest-grown trees have a sliorter crown of similar form. 
All of the branches, except the ui)i)ermost, drooi) strongly, those at the lK>ttom 
of the crown most, and with a long curve downward and out from the trunk. 
The dense, deep, lustrous-green foliage is a markcnl feature. The leaves of 
lower crown branches (flg. 48) are flat and sharply grooved on the upi)er side, 
white-lined below, and usually with a notch at the end, but sometimes bluntly 
fiointed. They are about li Inches long, and, by a twist in the bast»s of those on 
the lower sides of the branches, they api>ear massed on the top .sides. Branches 
of the uppermost part of the crown have shorter and stouter leaves, al)out three- 
fourths of an inch long, which are shari>-I>ointed and stand erect in dense 
masses on the tops of the sprays (fig. 40). The scattered leaves of the leader 
are very keenly pointed. The spherical resln-i'overcd buds of this flr are char- 
acteristic, while twigs of the seascm are minutely hairy and pale yellowish 
brown. The dark purple cones (flg. 40), rljK* in St*ptember, are about 4 to 5i 
inches hi length by 2\ to 2\ inches in thickness. The bracts adhering to the 
backs of cone scales are rounded at their free ends, gradually narrowing into a 
long, thin point. The seeds (flg. 40, a), which fall from the trees in Octol>er, 
are dull yellowish brown, with shiny light brownish wings. Seed leaves bluntly 
pohited and three-fourths to seven-eighths of an inch long. Wooil soft, light but 
coDsiderably heavier than that of the white or grand flrs. It Is flne-grained and 
ll^t yellowish brown. Rarely cut for lumber, but one of the best of the 

soft fin. 

LoifOEvrrY. — ^Age limits undetermine<l. It apix^ars to grow slowly through- 
out life and to be only moderately long-lived. Trees from 16 to 24 inches in 
diameter are from 175 to 230 years old. 

15188-08 8 
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to l.nuo reel, on steep blllgldes nurlhv 
Jnlct and to Sandfly Bay, oa I'ortlnnd 
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BaiTtHH COLCHBii. — B«B Bld» of rooBt RnQEe. prabsbl; trnm Alimki Boutbirard. but 
recorded onl^ from Quppn I'hiirlutlc IslondK and a [Mint oppoiill* north end ot Vancouver 
Island aoathward. at 4,000 la S.OUO (rot, OD Dean or SalmoD Itlvor, mounlalnii or l<YnHr 
River Valler (below Vale) ; also la Vancouver Igliind, na Moant ModIi. Mount Bennon, 
and Mount Arrovamlth. aad oa HDUtbwpBt aide, from Ben l?vel to nboul 3.000 fpft. 

WAHBIMaToM.— Both Bidee o( Canoadea. Reaetally nt l.OOO to 0.000 feel: In OLympLi-fl. 
a( l.::0A to 4.600 t<><>l. and down nearly to ix'n lovpl oa Ibp wmt aide, but not In lawlnnda 
about Puget Bouad. I.oca1]y not<^ Id Olytnplca on heiidwutera of Quenlult Rlier. 
^Vaahlnffton National Forest, went aectlon. at 500 to fl..^O0 livt: east aertEnn, only along 
Stehcklo River, Bridge. Early Wlaler. sad Bnllleimike creeka. at l.HOO to G.OUO leeti 
■onthern aectlon. at 000 to II.:iUO In BkykomlHb. Toll, anuqunlmlp. <'ediir. Greea, 
White, Yaklnu, and Wenaebe river valleya. Mount Unlnier Xalloasi FnreHt. both aldea of 




Flo. 411. — Ablra amabllli. u|ii>er 



raiwadrt, at 800 to 5,ri0n r<vl ; Moimt Rnlnler, at 2. 
between 5,000 aad U.I>ao tfel : Moiml .\d.ima. 

Obboon.— Bolb aldea of I'aHcndiii anil nurlhom c 
to S,400 feet and mainly on next kI.I.'. Imt nt hiK 
ward to extreme aoulliern headwatpra of WlUanii'll 
(weet atdc of Crater Lakei. Norlli Hide of Mnimt 
aoulbweat aide, from a little l>el<iw Covemmt'nt C 
southward to tisddle Mouatuln (:;ij mllea iiouth of <'i 



a n.OOO feet ; Eagle Hountala. 

ranRT. Id Cnacndec, at 2.000 
K-vatlonn on east Hide: soutli- 
>-er and Old Bailey Jlonntaln 
HI .^TOU leet to timber line; 

III tlmlier line. Coast Range 
la Klver). 
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levi>lM on wcRt than on cast slope. Grows in well -drained, shollow, gnrellj sand 'to 
moist, sandy lonin, or in ]>orous rocky soils ; best on sandy loam ; good dratnafce Decenary, 
as is also abundant, fnn^ly flowing soil moisture. 

In pure, limited stands and small groups (Vancouver Island, Olympics, high levels 
In Cascades), l)ut more commonly in mixture. In British Columbia, above Douglas fir 
with western and black hemlocks, and western white and white-bark pines; in Wash- 
ington and Oregon, nt low altitudes with western hemlock, noble and lowland firs, west- 
ern red cedar, and Douglas fir ; moderately high up. sparingly with lodgepole and western 
white pint^ and yellow cedar; near upper iimlt, with black hemlock, alpine fir, Engel- 
mann spruce, and white-bark pine. 

Climatic Conditions. — climate equable, with abundant prectpitatlon, moderate 
humidity, long growing season, and small seasonal and dally variation In temperature. 
Annual precipitation averages al>out 45 inches ; 2 feet of snow, which soon disappears. 
Temperature rarely below asero or above OO" F. 

ToLKRANCB. — Moderately tolerant of shade. In this ranking close to noble and lowland 
firs and Engelmann siiruce. Endures more shade than I>ouglas flr, western white pine, 
and western larch, but less than raclflc yew, Wi'stern red cedar, yellow cedar, and west- 
ern hemlock. Long suppressed young growth under dens4.> shade eventually dies if 
overhead light is not admitted. 

KKPHODrcTiON. — rroliilc seeder. Some sewl liorne locally nearly every year, but heavy 
seeding occurs at rather irregular Intervals of *J to :{ years. Seed of rather low rate 
of germination, and vitality very traiisicnt. i.'onsId«>rable seed i^iten by squirrels. 
Reproduction fairly abundant. MoiKt diifT and moss-covered humous soil with moderate 
light favors best germ ioat ion and growth of seedlings. 

Noble Fir. 
Abies nohilis IJndloy. 

DI8TIN(;I'ISII1N(; CHARACTERISTICS. 

Tho woodsiiian'.s and Iuuil>eriiian'8 iianio for this tree Is 'iarch," or sonie- 
timefl "riMl flr." Why either. esiKH*Ially ••larch." should be used It Is dlfficDit 
to understand. There Is little, excvpt possibly the thin foliage of this flr, to 
suggest likeness to any of the tnio larches or tamaracks, and little also about 
the tree to deserve the name **rtMl flr." It is said that 'iarch," first applied 
in Oregon some twenty-flve years ago, was useil in onler to avoid the prejudice 
against its admirable timlier, which would have been aroused if the lumber h:id 
lK»en offeriMl as "fir." Perpetuation of such a misnomer is confusing, even for 
so good a reason. It prevents lay iKHJple frt>m acquiring a useful and correct 
knowledge of the natural relationships of these* imi>ortant forest trees. It is 
hoped therefore that " hirch " will he replactnl by the name " noble fir," which 
scTvcs to iN)puIarizc tlie tret»*s tcclmlcal name. 

In the deep forests which this flr inlia))its it is, when at its best, one of 
the most magniflcently tall and synmietrically formed trees of its kind. The 
remarkably straight, evenly and only slightly tai)erlng trunks are often clear 
of branches for 1(K) feet or more. Large trees are from 140 to 200 feet in height, 
or exceptionally somewhat taller, and from ?A) to GO Inches in diameter; trees 
to 7 feet in diameter occur. l>ut they are rare. The crown of such closely 
grown forest trees is an oixmi, short, narrow, round-topped cone; the short, 
stiff-looking branches stand out straight from the stem in distant whorls or 
groui>s, while the closely-leafetl branchlets apix?ar like stiff fingers against the 
sky. The heavy lower branches sometimes droop. Young trees 10 or 12 inches 
thick often bear tlieir characteristically open. shari>ly conical crown down to 
the ground. The short branches stand out stifHy, almost stniight, from the 
smooth grayish-brown trunks. Bark of old trees is rather thin — about 1\ to If 
inches thick — and very cliaracteristicaily <livided by narrow seams into flat, 
narrow ridges. These are broken into long, irregular plates, which are soft 
and flake off easily, revealing a clear, dark reddish-brown l)eneath the ashy- 
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bntwn Bnrface. The foliage varies from ti pnle to a deep blalBh-green, 
Kenerally wltli n Bllvery tinge. The leaves, stnilght to curved, nre plnlnly 
obanneled oa their ui^>er aurfaces, and arranged so tliut they appear to grow nil 
tii a crvwded mass (ruui the top sldea of the bruiu-hca (Bg. 50|. Those of the 




lower branchea are flat nml [-omiuonly with a notch at the end. while those 
of the npperni'ist hranclies (Hf. SO) aiv iiiiisiUi-noTisly -1-aiigletl, very densely 
mflflsed, and HHiialiy i<luir]>-|iolnte<:1 : those of the leaders are flattlsh mid needle 
pointed. Loner iiranch lenves are louger (about 1 Inch to 11 incheH) than 
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the upper branch leaves, which are fl^-e-elghttw to three-fonrUu ot bd inch 
loQK- The short, curved, deDxely maseed, Bt[ff lenvee of this tree are partlcD- 
larlf dlstlnctlTe, and wholly uollke Id these features tbose of any otber Anieri- 




unMIt*, slight]; reduced ; orlgiaa) 



Inches loDg: o, M*d. 



can flr. Leaf buds are rounded, obloug. and resin coated. The large bract- 
covered cones (tig. 51) are most distinotive. None of our other firs have cones 
like tbeae. They are about 4J to li Inches long by 2) to nearly 3 Inches In thick- 
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They ripen early in Sei)teml)er and begin to break ui) and fall from the 
trees in Octol)er. The protruding, pointed bracts, which c*over the cone scales 
as if they were shingled, give the mature cones a light yellow-green color, 
which later turns to light yellow-brown. The seeds (fig. 51, «), dull red-brown, 
have shiny pale brown wings. Seed-leaves, C to 7, of uniform thickness through- 
out, with a short abrupt i)olnt. 

Wood, rather heavy, being one of the three Pacific firs with the heaviest wood 
of any of our species. It is moderately hard. firm, of medium fine grain, ver>' 
light brown, irn^gularly marked with reihllsh-brown areas, which add much to 
the beauty of the wood. It works easily and well, deserving much wider 
recognition thain It now enjoys for high-grade luml)er. In cpiality it Is entirely 
diflTerent from and sui)erIor to any of the light, very soft fir woods. The 
magnificent, clean form of Its trunks gives the finest of saw timl^er. 

LoNGE^'iTY. — Much is still to l)e learned com-erning its longt»vity. From what 
is now known it Is doubtless long-livtHl. probably excelling all of our other firs 
in this resiiect Trees fnmi 20 to VA) Inches In diameter are from 200 to ;wy> 
years old. Very large trees have l»een observed. ai»parently perfectly thrlftj% 
which would unquestionably show an age of from (Mro to 700 years. If not more. 

RANCiE. 

Coast rangei and Cascades of WiiHhiimton and Oregon. Ranpe still imperfectly known. 

Washinqton. — Northward to Mount Itakt^r on Inith sidoH of Casciides. Olympic, and 
Const mountains. Not detected on V:nK'i>iiver Islan<l. Northern part of WaKhin;;ton 
National Forest, at al)out 8.000 to 5.000 feet: locally noted In IIorReshoe Hasln. Mount 
Amoa, pass between Index and Montecrlsto. Both sides of Casaxles in southern part 
of Washington National Forest, at IM'OO to 4.soo feet In ('edar. <;reen. White. Yakima. 
Wenache. and Entlat river watershedK. Mount Italnier National Forest, at 8.(MN) to 
5,000 feet — sometimes down to l.soo feet and up to 5.200 fei»t ; ahundant on Mount 
Rainier, at 4.000 to 5.0O0 feet; noted near Ashford. at :i.500 feet. Not detei'ted on 
Mount Adams. North side of OlymitU- Mountains on Soledue UlTcr. at alxmt ,'{,000 feet, 
and general at higher eleTations. 

Obegon. — Both sides of ranee In ("asca<le National Forest (North) ; west side, nt 
1,400 to 0,000 feet; east side, southward only to latitude 45'. Locally notiKl on south- 
west aide of Mount Ilood at point .t miles IhMow (Government Camp and upward, on north 
side at 4,500 feet ; at elevations 1>etween 5.000 and U.OOO feet betwi>en North Fork 
of Clackamas River and Boarln^ Fork: this is tlie fir abundant on "Larch Mountain" 
in Clackamas watershed : Crater Lake on Wizard Island and from 4.000 feet on rim of 
lake to top: Browder Kldge (northernmost headwaters of McKenzie River. Lane County) ; 
north aide of Siskiyous In Ashland National F«)rest. Reported extending; southward in 
Coast Mountains nearly to Siskiyous. 

OC'CrRRKNCE. 

Pre8eiic3 throughout ran^e determined chiefly 1>y abundant soil moisture, uniform, mild 
climate, and abundance of si>ecies com|>etinf; with it. On gentle mountain sIo|k>s (of any 
aspect), depressions, benches, low ridges, and rolling plat(>aus. Vertical ranf;e increases 
from north to south and from coast eastward within a more or less flxtnl zone of heat and 
moisture. Latitude of ran^e more restricted on east side of Cascades than on west, 
owing to lack of moisture and a severer climate. Thrives on moist, thin, rocky soils in 
cool situations, but best on deep, rich soils. Not so fastidious re^^ardiUR quality of soil 
if abundant moisture is present. 

Very rarely in pure stands of even small extent ; usually with Douelas fir, western 
hemlock, western white pine. (»r b ss commonly with yellow cedar, amahills and alpine 
flrs, lodgepolc pine, and black hemlock. With Itou^las llr and western white pine, often 
growing over western hemlock, western red cedar, and other tolerant species. 

Climatic Conditions. — Not fully determined. In p^neral, climate of ranf^> is mild. 
and mainlj' without extreme dally or seasonal temperatures. Precipitation, heavy; con- 
siderable snow, which does not remain late. 

TOLRBANCE. — Rather intolerant of shade for a tir. particularly in middle and late life. 
when rapid height growth forces crown altove slower species and maintains It In full light. 

REPBODrCTloN. — Moderately prolilie seed»'r. Some seed borne locally nearly every ye.ar, 
but good Med years occur at rather long, lnfrc«iucut intervals. Treen Ccoux ov^ \.v& ^v^ 
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years old often boar conoR. but Kcod is produced mainly by older and mature trees. Seed 
production appears to increase with age and to be maintained to great age. Seed of low 
germination (40 to r»0 per cent), and of very transient vitality; mnch of it destroyed by 
an Insect and eaten by squirrels. Seed germinates freely and seedlings grow well on any 
moist humus or mineral soil in tbe open or in moderate shade; seedlings do not thrive 
in shade of mother trees. Openings made near seed trees are readily restocked. 

Bad Fir. 

Abies maghiflva Murray. 
DISTINGUISHING CHARACTERISTICS. 

Tlio common name of reel fir Ih appropriately choaou in reference to the deep 
red-brow-n bark which It almost invariably has throughout its range. It is a 
stately tree when fully grown, commonly from 125 to 175 feet high, very excep- 
tionally 200 feet or more, and from :U) to 50 inches In diameter; trees from 60 
to SO Inches in diameter are rather rare. Much larger trees are said to have 
l)een found, but the writer has never seen them. At high elevations, much 
exi)osed to heavy winds, it is verj' often from 40 to 80 feet high and from 20 to 
;K) inches In diameter, or smaller. In close stands the straight, slightly tapering 
trunks are clear of branches for (X) or 80 feet or more. On high exposed slopes, 
smaller trees are often c(mspicuously bent down the slope at their base, as a 
result of heavy snows which yearly 1)end the seedlings to the ground. Their 
struK^le to be(*ome upriglit with each year's growth never wholly rids them of 
the mark of early vicissitudes. The crown of old forest grown trees Is a short, 
very narrow, round-topiKMl (fone, sometimes almost cylindrical. The short 
branches droop except at tlie top of the crown, where they trend upward. It 
has aji oi>en head, due to the distances Ix^tween the regular whorls of 
branches. Only in the densest stands are medium-sized trees clear of branches 
for half or more of tlieir length. In the hi};h, fairly dense slope forests many 
trees bear straK^^IIu;; branclies nearly to the ground. Here, too, the brittle tops 
are often broken off l>3' wind, wlien the lost member Is replaced by the upward 
growth of one or two side l>ranches. whicli soon assume the form and place of 
leaders. Broken and reiiaired crowns of this type are familiar sights on whid- 
swept sloiH>s inhabited by this fir. Young trei>s («% to 50 years old and as many 
feet hi^li) lijive narrow, cylindrical, sharp-iN>inted crowns, touching the ground. 
All of the rc^gular groups of branches, except the topmost, sweep down and 
upward at tlieir ends in graceful curves, presenting a form which Is unsur- 
passed in beauty and synmietry by any other of our conifers. The bark, smooth 
and (»nspi(;uously chalky white on yoiing tnn^s and on the upper stem and 
bran<*hes of old trees, is from 2 to '^ implies thick on large trees; its hard, rough, 
deep furrows and narrow, rounded ridges are very distinctive. The latter are 
Irregularly dlvideil ))y diagonal furrows, which give a peculiar diagonal and 
vertical or zig-zag trend to the ridges. No other tree in the habitat of this flr 
has bark in any way similar. 

The dense foliage is chirk blue-green, with a whitish tinge; new leaves of the 
season are much lighter gn^en and conspicuously whitened. The leaves are 4- 
angled with nearly iH)ual sides, the angle on the ui)i)er sides of the leaves being 
nmnded. Leaves of the lower branchw (fig. 52) are flatter than those ftom 
f)ther jmrts of the crown. They are Ixint from the lower side of the branches 
so that they api>ear to grow from the top of the branch, mainly in two dense 
upright lintw: all are more or less curviMl. Ixiwer leaves, from three-fourths 
inch to alnrnt \\ inches long, are blunt and wider at their ends than at their 
bjises. lA'aves of the upper crown branc'hes (fig. 5.^), five-eighths Inch to about 
Ji inches Jong, are most strongly 4-slded, stouter than those below, ooiuplcu- 



FOBEST TREES OP THE PACIFIC SLOPE. 188 

ouBly curved and very Aennely rron-ded tuwnnl and on the top of the branches; 
they are more or lean diHtlDctly imiiitwl. thoKe of tlie loader souienhat sbntplr 
so. and Incurred to tlie xtem. Tlio lent hudn are Rhar[)-poliite<1 and light choco- 
late brown — not reiilniiua. The cones (Hg. 53) are lunture hy tbe middle or 




end of Anguat, and durini; ReiitomlM-r tlK<]- hrcak <i|i :uul llliorato the hc^hIh. Al 
maturity tb^ nre deep iiun'l*'- often tlugii,! nidi lirown, viirjlag in loiietb 
usnaUy from about 5 to 7 Im-bt's, or ixi'iiMioiially H to !i lnclii>» Umti. by iibout 
2f to 3} Incbea In dinuieter. Tbe larire-ivliiKi.il whhIh (ttR. B.\, u>ftT« CuntV. V.x««\i, 
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with sblny, purplish rose-colored wings. Seed-leaves are 9 to 13, usualtf 12, 
about flve-e<ghtlis of an Incb long and bluntly pointed. Wood, one of the three 
heavy flr woods. Is about a pound beaTlet per cubic foot (dry) than that of 




noble flr. It Is nott lint flriii. riithcr brittle. striilKht. iind iiKunlly fine-grained. 
Coiislderalily nion' ihiriiblc hi im iinprotei'leil Btate tbiin wood of any of the 
of/ier uiitlve firx. It I.i yellowish brown, with a reddish tinge. The commerclnl 
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value of this wood, in its better grades, is yet to he determined. Firmness and 
good working qualities must render it useful for a number of the purposes to 
which pine is put, while its clean trunks would yield saw timber of the best 
form. 

Longevity. — It appears to be rather long-lived, but much fuller investigations 
are required to establish age limits. Trees from 20 to 36 inches in diameter 
are from 225 to 370 years old. Very large trees would certainly show much 
greater ages. The differences to be brought out in the longevity of this fir as it 
grows on high exposed slopes and as it exists in heavier forests of lower and 
more protected locations are likely to be most interesting and profitable contri- 
butions. 

The so-called Shasta red fir (Ahies magnifica shastenais Lenmion, fig. 54) Is 
a form of the ordinary red fir discovered and described in 1890 « by Prof. J. G. 
Lemmon. In every way, except in the form and protrusion of its cone-scale 
bracts, and in the usually shorter full form of the cones, this tree is identical 
in appearance with the type ai>ecies. Moreover, the habits of the two trees 
are the same; in fact, may be standing side by side. The exact range and 
occurrence of this tree has not been fully worked out. Following its first de- 
tection on Mount Shasta, California, it was found on the coast and cross ranges 
of northern California, and also on the Cascade Mountains, Oregon. Later it 
was observed by the writer on the divides of Kaweah Kiver watersheds and 
elsewhere, far south of Shasta, in the southern Sierras. The distinction of these 
trees, possibly so far as is now known only by the cones, is of no importance 
from the forester^s standpoint. 

RANGE. 

High mountain slopes and ridges from southern Oregon and northern California south- 
ward over west side of Sierras. 

Oregon. — Southern Cascades northward to mountain south of Davis Lake (lat. 43 '^ 
36') ; west slope, at 5,200 to 8,800 feet ; east slope (here extending 2 to G miles down 
from summit), at 6,000 to 8,800 feet. On Umpqua-Rogue River Divide and Siskiyous 
from Siskiyou Peak westward, but absent from coast ranges, Klamath Gap, and ridges 
of upper Klamath River Basin. 

California. — Northern part and southward in coast ranges to Lake County ; also 
throughout Sierras, and chiefly on west side. In northern part of State eastward to 
mountains north of Mount Shasta between Shasta Valley and Butte Creek ; here it 
occurs on Mount Pomeroy, at 7,000 to 7,500 feet, on summit of Qoosenest Mountain, 
ridge east of Butte Creek, Glass Mountain, at point 14 miles south of Tule Lake at 6,700 
to 7.500 feet, and probably into Modoc County. Mount Shasta National Forest, generally 
At 5,000 to 8,000 feet. Locally noted on Scott Mountains ; Mount Eddy ; Mount Shasta, 
at 6,500 to 7,500 feet — sometimes to 8,000 feet. Westward in Siskiyou County to Marble 
Mountain ridge (west of Scott Valley), where it occurs on east slope at 5,(K>0 to 5,700 
feet on Salmon Summit west of North Fork of Salmon, Trinity Summit on boundary 
between Siskiyou and Humboldt counties — here on west side above 4.800 feet. Klamath 
National Forest, above 6.000 feet. Highest summits in Trinity National Forest, lietween 
5,000 and 8,000 feet ; sometimes down to 4,000 feet, and common on Canyon Creek near 
lakes and on higher parts of Yola Bull Ridge. Throughout Stony Creek National Forest 
(Coast Range) on Sanhedrln range southward to Pine Mountain, at about 5,000 to 
7,000 feet ; abundant on St. Johns, Iron, and Hull mountains and headwaters of Itrind- 
Btone Creek. Black Buttes, and Snow Mountain, at 7,000 feet. Lassen Peak, 
Plumas, and Diamond Mountain National forests have scattered Iwdies above 0,000 
feet; south side of Lassen's Peak, above 5,500 feet. Northern Sierras, commonly on 
west slope at 4,800 to 7.000 feet ; eastward to Grizzly Mountains and on east slope to 
Smlthneck Creek and Sardine Valley. Locally noted in Plumas County at Bucks Valley ; 
Grtuly Mountains and southward to Penman Peak ; Spanish Creek Ridge ; South side 
Frenchman's Hill and westward to Walker Plain. Sierra (^ounty, Yuba Pass and east- 
ward down to 5,800 feet (west of Sierra Valley) to Sardine Valley and Smlthneck Can- 



*It is suspectefl that this tree was distinguished by Carrldre as early as 1867, but it 
Is Impossible to be sure now that his description refers to this tree. 
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6,200 feet, eastward to guniinit ; Tuolumne Meadows, up to 9.000 feet ; Lambert 
Dome ; White Mountain ; Mount C'onness ; near Lookout Knob ; ridge between Dlng- 
ley and Delaney creeks: near Lake Tcnaya and Cathedral I^kes ; Tioga Road from 6,800 
feet (in Long Gulch, 3 miles east of Aspen Meadows) to Tuolumne County. Southern 
Sierras southward to headwaters of Kings. Kawcah, Tule, and North Fork of Kern 
rivers. Maripona County: North and northeast of Yosemlte Valley, at 9.000 feet and up; 
Cathedral Lakes and southward nearly to Little Yosemlte : north rim of Yosemlte Val- 
ley (near top of Yosemlte Falls) down to 7.000 feet, and thence northward to Tioga 
Road which it follows eastward from Porcupine Flat (8.100 feet) to ridges west of I^ke 
Tenaya tributaries; Belknap Mountain (head of East and Middle Tule rivers) ; Freeman 
Creek (tributary of Kern River) ; head of East Fork of Middle Fork of Tule River; 
throughout divide l>etween lower Kern River und Deer Creek and White River (atfluents 
of Tnlare Lake> above O.ooo feet, reaching southern limits at about Fish Creek (tribu- 
tary South Fork Kern RIvor). latitude .'10* 10', and head of Poso Creek (tributary 
Tulare Lake ond in !H»c. 11 to 14. T. LM$ S., R. «1 E., lat. 35" 40'). 

The range of Ahicn magniflca f<hastenf<iH is imperfectly l<nown. At present 
this tree is known to Inliabit tin* rnnjro Rlvon for the siK»i*ie8 from Mount Shasta 
northward, wliile it oc<'urs with tlie si)eoleH in Sc-ott Mountains, on Mount Eddy, 
and in Trinity and Stony CrcM»k National forests. South of this it is found at 
several iiolnts in Fresno, Tulare, anid Kern c^iunties. locally noted in this 
region hy the writer at Alta Meadow (near southeastern l)onler of Se<]uoia 
National Park). Further careful observations of fruiting trees are exi^ected 
to yield a wider and more connected oc(!urrence of this form. 

• 

OCl l-RRKNCK.** 

Tree of high elevations, often well up to timl>er line. I<ower. protected, gentle moun- 
tain slopes almut meadows, to stoep, i?xpoHed. wlndnwept ones near high divides and 
crests; also in cool, sheltered ravim^. gulches, and high rolling mountain plateaus. 
]*refer8 north and east exposures to drier and warmer south exposures ; In such regions 
confined mostly to available moist. (M'oI sites. Usually, and of largest sise, on moist, 
porous, sandy or gravelly loam soils ; but grows in very rocky, poor situations with 
Uttle aotl ; poverty of soil and moisture produces small or stunted trees. 

In large pure and nearly pure stand.s )k>1ow timber line and al>ove white flr 1)elt ; often 
in pure small stands at timt)er line. At upper limit, generally with black hemlock, 
lodgepole pine, and western white pine. In northern rallfornia and southern Oregon, 
with yellow pine, sugar pine, and l^ouglas fir at lower levels ; in Slerfas at lower limit, 
commonly with white flr. which it replaces often abruptly at white fir's upper limit. 
Toward upper limit, where it mingles with western white pine. bKlgepole pine, and black 
hemlock, the latter grows mainly In guIchcH and ravines. lodgepole pine on borders of 
meadows, lakes, and moraines, and western white pine (generally scattered), while inter- 
spersed among all are fretjuent groups and small areas of dense pure, or nearly pure, 
stands of this fir. 

Climatic CoNDmoxs. — <^limate of region with comparatively short, intensive growing 
season, and long cold period of rest and precipitation. Average annual precipitation, 
about 30 to no inches ; considerable snow, which in some parts of Sierras is over 20 feet 
deep and covers ground from Noveni1)er to .Tune. In many parts of Its range snowfall Is 
much less, or melts before lH»comIng very deep. Winter temperature, rarely falls to 
aero; summer temperature, not excessI\T> (probably not over 80** F.) during day, with 
cool and generally humid nights. Frost liable to occur at any time during growing sea- 
son at higher levels In range; usually, however, not until late in August. 

TOUEBANCE. — Only very moderately tolerant of shade at any period: much less tolerant 
than white fir. Incense cedar, an<l Douglas flr; very similar to noble flr in light require- 
ment. Rarely to any extent in Intermediate or su>)ordInate positions ; nearly always in 
stands of equal age, which favor overhead light. Endures but little side shade, as shown 
by long, clean tnmks universal in clone stands and common in rather open stands. Tol- 
erance appears to vary with soil, moisture, and climatic conditions ; more tolerant under 
best conditions for growth. 

RKPRODrcrriGN. — Prolific seeder ; good seed years occur al>out every two or three years, 
while some seed Is borne in many localities every year. Seed production usually greatest 
in open stands, and by moderately old trees. SetMl of fairly high germination, but of 
only transient vitality, (lerminutlon abundant on moist mineral soil In nyHUi or In light 
shade; less frequent or wanting on drier, thick duff. Seedlings grow raijldly In cool, 
moist, sandy soil, soon restocking high slopes and openings cleared by fire or storm. 



• Includes Ablea magnifiva dhastcnsU. 
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SEaiTOIA. REDWOODS. 

The trees composing the Sequoia group are of aucient origin. Remains of at 
ieast two sequoias, from which our species descended, have been found in the 
Cretaceous and Tertiarj* periods, during which time they lived in the Arctic 
Zone. Our representatives of the genus are now singularly isolated and ar^ 
found almost entirely in the coast mountains and Sierras of California, far from 
their nearest relative on this continent — the bald cypress {Taxodium distichum) 
of the Southern States. They are the tallest and most massive of our forest 
trees. Indeed, one of them is easily the largest conifer in the world, widely and 
justly honored as the most remarkable of trees. Unlike many of our other 
cone-bearers, their distinguishing features remain unvarying. 

On account of the restricted range of the Sierra species especially, much con- 
cern has been expressed regarding the probable extinction of these trees. Great 
and seemingly needless destruction has been wrought by Are and ax in these for- 
ests of inc*oniparable grandeur. While it would be a calamity to permit the 
total destruction for commercial purposes of trees which number their age by 
thousands of years, fear need not be felt that these trees are in danger of actual 
extermination for want of natural reproduction. With protection against fires 
they perpetuate themselves indefinitely, notwithstanding the popular belief that 
at least the Sierra setiuoia is not reproducing itself. Some of these magnificent 
forests should be preserved untouched as monuments of American respect and 
love for nature's noblest legacy. The s<'ientiflc and educational value of pre- 
serving them Is unquesti(med. The destruction, for whatever end, of all of the 
great trees which It has taken thousands of years to produce could never be 
justified In later years. 

Sequoias are evergnH»n trees. The leaves are narrow and lance-shaped, 
pointed, and arranged alternately opposite and spreading in two lines from 
opix)Site sides of the branches (fig. 57), or they are scale-like, sharp-pointed, 
and closely overlapping each other on the branches (fig. 56). I^eaves of this 
tyi)e are longer, the points spreading on young shoots (fig. 55) and young trees, 
forming sprays somewhat similar to thosi* of (redars. The leaves of each sea- 
son's growth remain on the branches for three or four years. Flowers of two 
sexes, male and female, are borne each on different branches of the same tree. 
Both are minute or small, rather ln<Hmsplcuous, scaly bodies at the ends of 
branchlets formed the previous year, and oi)enlng very late in winter or in early 
spring. The cxmes are egg-shaped bodies composed of closely packed, woody, 
persistent, thick scales, and are from about an Inch to 3^ inches long (figs. 56, 
57). They rii^en in one and two seasons, remaining on the trees after opening 
date in autumn) and shedding their seeds. Five to seven seeds, minute, brown, 
stiff, wing-margined flat bodies, are borne closely packed beneath each scale. The 
seeds can not be wafted more than a short distance by the wind. Squirrels 
cut down and bury thousands of the seed-laden cones, from which, under favor- 
able conditions of light — an opening In the forest — many seedlings spring up. 
Seed-leaves, 4 to 0. The bark of old trees is enormously thick, red-brown, soft, 
and separable in very thin flakes. 

The purplish, red-brown wood of the sequoias is light, very soft, straight- 
grained, and, except that formed during the first one or two centuries, fine- 
grained, often exceedingly so. It is remarkably durable under all kinds of 
exposure, lasting for very njany years without apparent sign of decay. Its 
great durability and straight grain and the ease with which It can be split and 
otherwise worketl have long made it desirable for many commercial purposes. 
Its huge, long, clear trunks yield saw-timber so large that it often requires to 
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be split into quarter or half logs before it cau be milled. Felling one of these 
monster trees requires several days* labor of two or three expert men, and when 
the tree goes down its weight is so enormous that not infrequently It is so com- 
pletely demolished that not a foot of saw-timber Is available. This is true 
mainly of the Sierra sequoia, the wood of which, in very old trees, is somewhat 
more brittle than that of the coast sequoia. 

The longevity of these trees is still unsettled. Claims are made that the 
Sierra species attains an age of from 4,000 to 5,000 years. Many of the largest 
trees have been wholly or partly destroyed, making It difficult to obtain con- 
vincing records. It is safe to assert, however, that some of the largest trees 
are at least 4,000 years old, while most of the average large trees now standing, 
like many that have been cut, are about 2,000 to 2,500 years old. Their height 
is from 275 to 350 feet, or in very rare instances calculated to be nearly 400 feet, 

with diameters of from 10 to 18 feet, or unusually of from 25 to 27 feet. 

Two distinct species are known. One is confined practically to the coast 
mountains and the other to the Sierras of California. The coast species extends 
a few miles into Oregon. 

Big^ree. 
Sequoia washiugtoniana (Winsl.) Sudworth. 

DISTINGUISHING CHARACTERISTICS. 

What the technical name of this sequoia should be is still a matter of disa- 
greement among authors. Sequoia ivelUngtonia Seeman (1855) was revived 
in 1890 by an eminent American tree botanist and again perpetuated in 1905. 
Ten years ago« the writer proposed an older name, 8. washingtoniana (Winsl., 
1854), later discussing fully the basis of his decision.^ The argument given 
then has not since been overthrown, nor does it seem likely to be, if the evidence 
brought then is justly weighed. The unsupiwrted assertion has, however, been 
made that Dr. C. F. Winslow's Taxodium tcashingtonianum, upon which 
Sequoia washiugtoniana is bused, was not technically published. But a careful 
examination of Doctor Winslow's statement (loc. cit.) should certainly be con- 
vincing, fortunately, that Sequoia wellingtonia is not entitled to stand for this 
grandest of all American forest trees. 

Barring actual specific differences which abundantly distinguish the bigtree 
from the redwood, it seems in general api>earance to be only a more massive 
and grander edition of the latter species. Its huge trunk, greatly buttressed 
at the base and very deeply and widely furrowed, bears much the same, but 
lighter, cinnamon-red bark. Much larger ridges and deeper furrows mark these 
trunks than do those of the redwood. The bark is excessively thick at the 
base of old trunks, often from 12 to 18 inches or more. It is soft, almost 
spongy, and composed of fine fil)ers, which are constantly breaking away 
through various agencies — w^eather, wind, and, not the least, the incessant 
climbing of red squirrels. Except where it has been consumed by fire, the 
accumulation of ages of this wearing may be seen about the trunks, where it 
has fallen in the form of masses of fine red-brown bark. Outer, unbroken, 
filmy scales of the bark are a purplish or leaden gray. Young trees from 10 
to 20 inches in diameter, probably through the protection of their limbs, retain 
this outer film of bark and are therefore of a much grayer tone, which is the 
color also of the smooth, unbroken bark of still younger trees. The bark of the 
branches of old trees is the same color and exceedingly thin. 

• See Bulletin 14, DIv. For., U. S. Dept. Agr., 61, 1897. 
»See Bulletin 17. Dlv. For., U. S. Dept. Agr., 28, 1898. 
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Dimensions. — The height and diumeter of these trees Is popularly much over- 
estimated. Ordinory large trees are alK>ut 250 or 28() feet high, while excep- 
tionally large ones are from 300 to 830 feet, with diameters of from 12 to 17 
feet, or occasionally 20 to 27 feet through, measured 8 to 10 feet above the 
greatly swelled bases. Doubtless, exaggeration of actual dimensions is due to 
inaccurately measuring some of the largest trees so as to include the immense 
basal buttresses, which are proi)erly no part of the trunk*s thiclcness. 

In youth the conspicuously conical trunks are densely clothed to the ground 
with short, slender branches which cur>^e and point upward sharply, forming 
a broad, sharp-pointed pyramid. In this form it is extremely handsome and 
graceful. It usually retains its long crown for from 2(X) to WO years, except in 
very crowded stands ; afterwards the lower limbs gradually thin out and become 
drooping, with a greater weight of dense foliage, as do also the middle crown 
branches; only the up|)ermost ones trending u()war(l. Later, and toward ma- 
turity, the great trunks are clear of l)ranclies, except for a straggling branch 
here and there, for from 80 to 12.") feet or more. The crown has then lost all 
seniblantv to its youtliful form, and is a sliort, narrow, round-topped dome, 
irregular in outline and somewhat oi)en. Tlie once straight leader has died 
and lost Its tup, or.tlie side brandies have overtaken it and together round off 
the crown. All of the iiranclies have be<'ome enormously large, crooked, and 
bent, some drooping and otiiers horizontal, and all bearing dense masses of deep 
blue-green foliage. Tlie l«»aves ii\f;. TiO), sharp iK)!nted, longer, and more spread- 
ing at their iHjints on stouter main stems (fig. .''m), overlap each other, covering 
the slender, drooping sprays. The smaller twigs have shorter leaves, and the 
larger have longer leaves. linger, more spreading, but similarly arranged, 
keenly i)ointe<l leaves are l>orne by setnllings from one to several years old. 
The cones (fig. 50) are matured by the end of the second summer, when they are 
dark bluish to olive green. They open slowly during early autumn, the thick 
stiff cone scales parting only little, but sufficiently to liberate the thin, pale 
brown, winged seed (fig. 5<J, a). AIkuU 4 to seinls are Iwrne under each cone 
scale. Purplish grains of rosin-like substance fall from among the dried-out 
cone scales, and impart a deep purple to water, as do also the cones themselves. 
This substance contains 70 i)er cent of tannin, and is in this and other respects 
the same as that fre<iuently found exuded In hard masses in the burned hollows 
of the trunks of these trees. Upon drying, after which most of the cones fall, 
the cones are dull yellowish-brown, tlie inner iH)rtions of the scales, red-brown. 
The minute narrowly winged seeds are not ]»orne far from the parent tree. 
Thousands of ripe cones are cut down, just before they open, by Indefatigable 
little pine squliTcls. These are burie<l for winter fo<id, many at the base of the 
parent. When fire and storm or the ax lay the iiarent low, some of these seeds 
spring up and replace it. Seeil leaves, 5, five-eighths inch long, slender, and 
pointed; scattered, shorter but similar, leaves succeed these, topped the follow- 
ing year by sharp scale-like leaves one-fourth of an inch long. Succeeding 
growth has the longer sharp form of adult leaves. 

Wood of the bigtree Is brilliant rose-i)urple red when first cut, later becom- 
ing more and more dull purplish re<l-brown. It is very light (redwood Is 
much heavier), brittle, variable in grain from coarse (the growth of the first 
400 or 500 years or more) to very fine-grained (the later growth). It contains, 
as does the bark, a large amount of tannin, which doubtless has much to do 
with its remarkable durability in an unprotecteil state. Prostrate trunks He 
for centuries on the ground with no sign of decay, except in the perishable 
sapwood. The wood is widely useful for cx)nimercial purposes, passing in the 
market as ** redwoo<l ; " tliough lighter and more brittle than the coast redwood, 
jt Js said to be not less valuable for lumber. As already stated (p. 130), so 8maU 
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a percentage of saw timber Ib sctaally obtained (2S to 3( 
till*! tree that It seem^ wantonly wasteful to lumber It. 



It) In lumbering 
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Btanding are over 4,000 years, while very luaoy trees from 12 to 18 feet In 
diameter sbow ages from 1^00 to 2.500 years, or In rare cnses nearly 3.000. 
Further studies of tbe longevity of tbis tree nre required. There are abundant 
opportanltles in tbe bearlly lumbered southern forests. 
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(1) yorih Orove: Near southern boundary of Placer County on tributary of Middle 
Fork of American River and Forest Hill Divide, about 10 miles east of (town) Miclilgan 
Blaff and just inside of Taboe National Forest ; G trees, at 5,100 feet ; private 
ownership (?). 

(2) Calaveras Orove: First discovered (1854) in Calaveras County, on divide at head 
of Moran and San Antonio creeks. Just north of North Fork of Stanislaus River and west 
of Stanislaus National Forest, at Big Trees post-offlce ; elevation, about 4,600 feet ; 50 
acres, with about 102 trees ; private ownership. 

(3) South Calaveras or Stanislaus Orove: Tuolumne County, 6 miles southeast of last 
grove and southeast of North Fork of Stanislaus River on divide between Beaver Creek 
(north) and Griswold Creek (south — both tributaries North Fork of Stanislaus River), 
at about 5,000 feet; about 1,000 acres, and about 1.380 trees; private ownership. 

(4) Tuolumne or Crane Flat Grove: Near south boundary of Tuolumne County in 
Yosemite National Park and 1ft miles northwest of Crane Flat Station on Yosemlte trail 
from Coulterville, between Tuolumne and Merced rivers ; about 40 trees ; also single tree 
southwest between this grove and Merced River — exact location unknown. 

(5) Merced Orove: Headwaters of Merced River near north line of Mariposa County 
and a few miles southwest of Tuolumne Grove : less than 100 trees ; private ownership ( ?). 

(6) Mariposa Orove: Mariposa County, between Big Creek and South Fork of Merced 
River (Yosemlte National Park), IG miles directly south of Lower Hotel In Yosemite 
Valley, and in two bodies at 5,400 to 7,000 feet ; northeastern one, with 365 trees, and 
southwestern one, with about 180 trees, one of which is the celebrated " Grizzly Giant ;'* 
Government ownership. 

(7) Fresno Orove: Near north line of Madera County at head of Redwood Creek 
(branch Fresno River, in sees. 17 and 18, T. 6 S., R. 22 E.), about 14 miles southeast of 
Clarks : 2 miles long by 1 to 2 wide, originally with about 2,000 ( ?) trees, many of which 
have been cut ; private ownership. 

(8) Dinky Orove: Fresno County, on branch of Dinky Creek (tributary North Fork 
Kings River, sec. 35. T. 10 S.,R. 26 E.), at G,800 to 7,300 feet ; 50 acres with about 170 
trees ; In Slerm National Forest. 

(9) Converse Basin Forest: Originally one of largest south of Kings River; between 
latter stream and Mill Creek (T. 13 S., R. 27 and 28 E.). G miles north of Millwood; 
about 10 square miles; private ownership and nlmoist entirely lumbered. 

(10) Oeneral Grant Orove: In General Grant National Park; about 262 trees, and 
originally part of Converse Basin forest, partly Government and partly private owner- 
ship. 

(11) Redwood Mountain Forest: A few mile south of General Grant grove on Red- 
wood Creek (branch North Fork of Kawcoh River), covering about 6 square miles, con- 
taining several thousands of trees and in parts constituting pure dense stands : consider- 
able part lumbered ; private ownership ; a little-known forest. 

Sequoia National Park contains following four groves, and one large forest. 

(12) Dorst Creek Groves (northmost ones In Park), comprising two small groves on 
Dorst Creek (tributary North Fork Kaweah River, in northwest part of T. 15 S., R. 
29 R.), with about 766 trees; Government ownership. 

(13) Swanee River Orove: Small patch on Swanoe River (branch Marble Fork Kaweah 
River), in southeast part of same township; contains about 191 trees; Government 
ownership. 

(14) Giant ForeM: On Marble Fork of Kaweah River near its mouth (T. 15 and 16 S., 
R. 30 E.) ; covers about 10 square miles, at 6,500 to 8,000 feet, and contains about 6.000 
trees; the largest continuous forest intact of this species; Its largest tree is "General 
Sherman ;" Government and private ownership. 

(15) Redirood Meadow Groves: Two separate patches about 5 miles east of Giant 
Forest, on Middle Fork of Kaweah River Just outside of Sequoia National Park boundary 
and near (iranlte and Cliff creeks (branches of latter river) ; larger grove covens alK>ut 
50 acres around and below Redwood Meadow, with about 200 trees; smaller grove, 
one-fourth mile below Meadow, covers a few acres with about 80 trees; a single tree 
also stands 1 mile north of Meadow. Private ownership. 

(16) East Fork Forests: Two separate l)odiPH on l>oth sides of East Fork of Kaweah 
River at Redwood Creek, 3 miles west of Mlnerul King; northern one 3 miles long and 
half a mile wide, at 6,500 to 8,000 feet ; large part lumbered ; southern grove one-half 
mile wide by about one-half mile long : Government and private ownership. 

(17) A number of small groves, a few miles west of latter forests, are on tributaries 
of East Fork and main Kaweah River; they l>ear names of streams on which they stand 
and comprise groves on Squirrel Creek. Mule Creek, Squirrel and Lake creeks. Salt Creek, 
and In Coffee Pot Canyon (Just west of Sequoia National Park) ; private ownership. 

(18) South Fork Forest: On south Fork of Kaweah River Just within west border of 
Sequoia National Park (In T. 18 S., R. 30 E.) and covers about one-foarth ot «. v^^x^ 

mile. 
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(19) North Tule River Forest: Covers entire baBin of thta atream from second west- 
side tributary canyon to uppermost east -side one (in nortb part of T. 10 8., B. 30 E.), 
comprising alwut 6 square miles with north e<lge Just within Sequoia National Turk; 
elevation, 5,400 to 8.000 feet ; large part lumbered and privately owned. 

(20) Middle Tule Rircr Forest: One mile south of North Tule Forest on east head 
basin of Boar Creek, extending over high divide, alno l)etweon this basin and Middle 
Tule River Canyon, and over east slope of latter stream (In T. 10 and 20 8., R. 30 and 
31 E.I ; covers an area of about miles long by 5 miles wide, at 6,000 to 8,000 foet ; 
large part lumbered; n part of this forest, but separated from it, is the Silver Creek 
Grove of 200 to 250 trees, on south slope of Silver Creek (tributary Middle Tule River) ; 
private ownership. 

(21 > Alder Creek Forest: One-half mile southeast of Middle Tule Forest, on Alder 
Creek (tributary Middle Tule Riven, .". miles long by at)oul one-half to 1 mile wide, 
extending from head of Ross Creek northward along summit of divide l>etween Hassle 
Oeek and Middle Tuie Canyon to head of (south i Alder lYeek, down slope to within 
about one half to 1 mile of Middle Tule River: elevation. 5.700 to 7,000 feet; private 
ownership. 

(22) East Tule Forest: About 2 miles wide by 3 miles lung, covering head basin of 
i:ast Fork of Tule River (at Junction between T. 20 and 21 8., R. 31 and 32 E.), at 
5,550 to 7.500 feet elevation ; main body begins 2 miles al>ove Nelson's ranch, but 
scattered trees occur along canyon bottom to within three-fourths mile of latter ranch ; 
also detached grove of 250 to 300 trees to southwest on divide l>etween Bear and Marble 
creeks ; private ownership. 

(23) Freeman Creek Forest: On head basin of Freeman Creek (tributary East Fork 
of Tule River) about 3 miles long by one-half mile wide, separated by narrow divid* 
from East Tule Forest ; private ownership. 

(24) South Tule Forest: i'omposed of two parts; one. in Bast Tule watershed. Is 
connected with one in South Tuie basin for about li miles on divide and also at heads 
of Coy and Slate creeks: Kast Tule part extends from head of Coy Creek westward 
to Deadmans Oeek ; the largest area, to west of Coy and Slate creeks. Is about 3| 
miles long, and extends from top of divide down l)etween East and South Tule and 
northward down north slope of I-^ust Tule for al>out 1 mile ; general elevation, 6,000 to 
7,600 feet; South Tule part extends from northeast corner of Tule River Indian Reserva- 
tion northeastward 4 or 5 miles, with a width of 2 to 2i miles : elevation, 5,(M)0 to 7,500 
feet ; private ownership. 

(25) Dry Meadow Grore. — Small patch east of Tule Indian Reservation, on head of 
Dry Meadow Creek (tributary Kern River, approximately in S. 20, T. 22 8., R. 31 E.). 
Government ownership. 

(26) Deer Creek Grove. — About 30 large trees at head of South Fork of Deer Creek 
(tributary White River), few miles cast of I)ei>r River Hot Springs (8. 2, T. 24 S.. R. 
31 E.). 

OCCUBBENCE. 

Between larger north groves there are breaks of from 40 to 60 miles. From the Kings 
River forest southward, groups are less widely separated ; a broad belt, broken only bj 
deep canyons, extends for 70 miles to its southern limit in tlie Tule River basins. Gaps 
between north groves correspond with glacier beds which flowed from main high crest 
of Sierras during the glacial epoch. I^xistlng growth Is on higher lands from which 
ice melted long before It did In the Intervening canyons. Prefers slopes, low ridges, 
depressions, and draws near or on headwaters of streams, where soil moisture is present. 
Indifferent to exposure, growing on slopes of every aspect. Prefers conditions of dense 
forest, occurring only rarely and of much smaller size In exposed situations. Depth 
and quality of soli and nbundnnt moisture are most favorable to boat growth. Usuallj 
in de<*p, porous, sandy, or gravelly soils moistened by contlRUous streams or slope run- 
off; also grows well on moist, rocky, shallow soils, but less commonly on dry graveiij 
or rocky soils. With moisture, the condition of soil apparently has little or no eflFcct on 
growth. 

Occasionally in pure stands, but usually in mixture. Mostly with sugar pine and 
white flr (with rk>ug]:is fir at north) : western yellow pine Is often mingled on drier 
borders of these forests nnd groves, as It Is also at lower elevations, where also incense 
cedar is a very common nss(»clate. From a iiure stand, big trees may form the prln- 
cipnl part of the forest (as in larger areas), or they may (as in smaller groves) make 
up only a small percentage of stands. At higher levels white fir Is often the only 
associate. 

('Li.M.vTir Conditions.- The habitat of higtree Is cooler and drier than that of red- 
wood. At Sniumit. situatinl some di.stanee north of Its range, at an elevation of 7,000 
feet, the tewj^eraturv occasionally falls to — IJ** F. and never exceeds llH)*. Throughout 
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Its range the precipitation varies with Increase In altitude and for dry and wet years 
from about 18 to over GO Inches. At high altitudes the snowfall is often very heavy. 
At Summit, an annual snowfall of nearly 700 inches, equivalent to 70 inches of rain, 
has been reported. The winters are long but mild, and the flowering and pollination of 
bigtree take place as early as February or March, although spring does not commence 
until considerably later. The climate varies little with latitude, becanse as bigtree ex- 
tends southward it grows at Increasingly higher elevations. 

TOLERANCE. — Tolerant of but little shade at any stage ; for vigorous growth, abundant 
overhead light required from the start. Endures more shade during early youth than 
in old age, when crowns are always in full light. Under dense shade young plants grow 
very slowly, and have sparse foliage, flat crowns, and a gnarly habit, showing need of 
light. Such trees, however, often survive for a number of years, recovering slowly with 
light. General absence of reproduction in all but openings in forest and in open ground 
adjacent to seed trees shows clearly that light is a most important factor in early life. 
Endures considerable side shade ; close stands of trees, 20 to 30 years old, often retain- 
ing branches to ground, while in full light they are kept many more years. 

Reproduction. — An abundant seeder at short intervals, with specially heavy seed 
years ; some seed usually borne annually In parts of range. Seed of moderately high 
rate germination, with persistent vitality. Open-grown trees may bear seed sparingly 
when 18 or 20 years old. Seed production in forest, much later; mainly when from 
150 to 200 years old. Seeds are scattered in late fall and early winter. Lightness of 
seed permits restocking of open ground for several hundred yards from mother trees. 
Germination mainly and best on exposed mineral soil ; seedlings rare or wanting on heavy 
litter, which they can not penetrate. Reproduction generally best on burned areas, where 
fire has cleared off litter, and exposed mineral soil, or even after light ground fire has 
left a layer of ashes or charcoal. Heavy stocking, which occurs only under such condi- 
tions, often amounts to 2,500 seedlings per square rod. Dense snowbrush common on 
burns does not prevent growth of bigtree seedlings. Fsually seeded before the brush 
comes In, seedlings grow slowly through It. Thrifty sapling stands are frequent over 
this brush. Seedlings grow rapidly In clearings, under full light, sometimes reaching 
6 feet In as many years, the greater part of which is attained during the third and fourth 
years. Such open-grown seedlings begin to branch vigorously from the first year, and 
assume the characteristic pointed form of rapid growth. 

Bedwood. 

Sequoia sempervirens (Lamb.) Kndlicber. 

DISTINGUISHING CHARACTERISTICS. 

The dark cinnamon-brown, grayish tinged trunks of redwoods are more or less 
buttressed at their bases and, as a result, are often marked with correspond! nji; 
rounded ridges and broad hollows. Ttie trunk is full and round higher up, and 
has a gradual tai>er tbrougliout. Average large trees are from 190 to 280, some- 
times 300, feet high, and from 8 to 12 feet or occasionally 12 or 15 feet in diam- 
eter. Exceptionally large trees are 325 or 350 feet high and 18 or 20 feet In 
diameter at a height of from 8 to 12 feet a]K)ve the greatly swelled base. Old 
trunks are clear of branches for 50 or GO feet in oi)en stands and for 80 or 100 
or more feet in dense forests. The crowns of young trees from 10 to 15 inches 
in diameter are narrowly conical, and extend nearly or quite to the ground. The 
slender, short lower crown branches droop with a downward curve, while above 
the middle the branches gradually trend more and more upward. On larger 
trees in close stands the lower limbs are shaded out, leaving a very short, round- 
topped or sometimes a flat-topped crown. The few branches on such trees, now 
long and thick, stand out rigidly from the trunk, drooping slightly — at the top 
not at all — forming a very open head. Bark of old trunks is from 8 to 10 or 
even 12 inches thick at the base of the trees, and it is very deeply and widely 
furrowed and ridge<l. The leaves (fig. 57) are flat, sharp-pointed, stiff, of 
unequal lengths (one-third Inch to a]M)ut 1 Inch) on the same twig. On side 
twigs of lower brandies and" on young saplings the leaves stand out in two 
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lines on opposite sides of tlie twi^s, while on the muin stem of these branches 
they vary In length down to short scale-like forms and occur in several lines, 
sometimes closely pressed to the branch. A conspicuous feature of these leaves 
is their habit of clinging to the branches for one or two years after they are 
dead, when they are pale dull brown. These leaves occur irregularly on 
branches, though they are most common on the top branches of mature trees, 
particularly in exposed sites. The foliage is a bright, deep yellow-green ; that 
of each season*s growth remains on the tree about three or four years. Cones 
(flg. 57), which mature in one year, are rii)e early in September. They open 
and shed their seed slowly, and remain on the trees several months afterwards. 
The seeds (flg. 57, 6), about 4 or 5 of which are b(»me under each cone scale, 
are pale russet-brown. Seed leaves, usually 5; very slender, pointed, and about 
seven-eighths of an inch long. Seedlings pro<luco similar scattered spreading 
leaves for several years before assuming the adult foliage. Wood (about the 
weight of white pine), several pounds heavier i>or cubic foot than that of the 
bigtree. It is very soft, moderately fine-grained, but variable from fine to 
coarse, exceedingly brittle, and a i)urplish, clear red-brown in color. It is of 
the first commercial Imi)ortance on account of its great durability without pro- 
tection, the ease with which it is worked, and the large sizes of clear lumber 

obtainable. 

IjONoevity. — Very long-lived, but greatest age undetennined. On account of 
the extensive lumbering in the past, followed by fire, age records of very large 
trees have not been obtained. I'robably not as long-lived as the bigtree. A tree 
20 feet in diameter and 350 feet high showed an age of 1,000 years. Another 
tree 21 feet in diameter was 1.373 <» years old. 

RANGE. 

From southwefitern corner of OroRon southward, from 10 to 80 miles iDland, through 
California coast region to Salmon i'rt^ek Canyon (12 milos south of Pnnta Gorda) in 
Monterey County. Generally from near sea-level to about 2,500 feet elevation, and 
mainly on seaward side of coast mountains within the fog t>elt. 

Oregon. — Three groves in southern Curry County ; two. aggregating 2.000 acres, on 
northwestern side of Chetco Klver, 6 and 12 miles from its mouth, a third grove, farther 
south, on Winchuck River only a few miles from m>n and very near California line. 

California. — Northmost large forest Is on Smith River (Del Norte County) and Its 
tributary Rowdy Creek, from which a nearly unbroken belt extends southward. Klamath 
National Forest only on (>oose Creek (T. 14 N.. R. 2 E.). At north end of Del Norte 
County belt is only r> to 6 miles wide, between which and the sea there Is a belt 3 miiea 
wide, mainly of Sitka spruce and Douglas flr. But south of Crescent City, redwood 
comes within a mile of coast and the Ix^lt widens to <> or 7 miles, continuing thus to 
Klamath River Valley, up which it goes for 20 miles; immediately south of thla valley 
the belt l>ecome8 10 to 12 miles wide and so continues until re^aching Humboldt Bay, 
where it narrows to a width of about 7 miles, extending east to 3 miles east of Korbel. 
and recedes from the coast 2 or 3 miles. Southward from Humboldt Bay it continues 
receding from coast, until, at Eel River, the belt, here about 15 miles wide, Is 15 miles 
or more from the sea. In southern Huml)o]dt County iT. 3 S.. R. 3 E., Humboldt meri- 
dian) the belt ends In a tapering point altout 7 miles southwest of Eel River. Por 
about 15 miles redwood is absent, but at north boundary of Mendocino County the belt 
begins again, close to sea. and continues about 8 miles wide to a point opposite Westport, 
where it extends eastward 10 miles from that town, and at a point 15 miles north of 
Mendocino widens to about 20 miles, reaching inland to Deep Creek (opposite Willlts) on 
east slope of coast mountains. It continues thus, with gaps on the divide, until Sonoma 
County is reached, hore contracting to 10 or 12 miles in width, on Russian River extend- 
ing east to Forestville. and, much broken, finally ceases about opposite Santa Rosa. 
Through Marin County redwood appears only in groves and in ravines, but extends 
eastward to Napa Valley and over How^ell Mountain (tow^nrd Pope Valley), here reaching 
its most eastern limit, more than 30 miles from the sea. In Mount Diablo range, only on 



• See Forest Service Bull. 38. p. 12. 
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Redwood Peak in Oakland Hills; but soutli of San Frandsco, on seaward coast rango, 
covers crest and west slope, mixed with Douglas flr and other trees, extending southward 
through Santa Crus Mountains. Ceases for a few miles around Monterey Bay, but in 
Santa Lucia Mountains (Monterey County) occurs in canyons chiefly on seaward side of 
range at altitudes from sea-level to 3,000 feet (the largest trees growing in Little Sur 
River' Basin, near Pico Blanco), extending south to Salmon Creek Canyon (12 miles 
south of Punta Gorda, lat. 35" 50'), the southern limit 

OCCURRENCE. 

Best stands and all pure stands on protected flats and benches along larger streams, 
sheltered, moist coastal plains, river deltas, moderate west slopes and valleys opening 
toward sea. At higher, more exposed levels, where It is drier, and on steeper slopes 
growth is smaller and gradually gives way In mixture to less exacting species. In north, 
often on east slopes, but In south restricted to west side of coast range. Very exacting 
in requirements as to soil moisture ; prefers deep to shallow soils, and grows better lu 
fresh, well-drained soils than in wet ones. Sandstone prevails in range, and soil is 
clayey to sandy (greasy when wet), yellowish, and capable of holding much water. 
Sandy to clayey loam soil, even on steep slopes, usually of fair depth and of good compo- 
sition... Boggy soils pear mouths of streams are not suitable, such localities being mainly 
given over to an irregular forest of Sitka spruce, grand fir, Port Orford cedar, and 
hardwoods.' 

Relatively small part (less than 50 square miles) of redwood forest Is pure growth. 
This is dense, and with little undergrowth except moss and small herbaceous plants. 
Greater part (about 1,800 square miles) a mixture of redwood (50 to 75 per cent), 
Douglas fir (most abundant associate everywhere except on damp places), tanbark oak, 
grand flr, western red cedar, western hemlock, and madrofia ; Douglas fir and tanbark oak 
characteristic on upper slopes and hemlock on lower. Steep slope and uneven height 
of different species make this an open forest, and except where fires are frequent there l:i 
a dense undergrowth of huckleberry, salal, Oregon grape, thimbleberry, and ferns." On 
rich river flats scattered Sitka spruce, Port Orford cedar, western hemlock, and grand 
fir are occasionally mingled. Pacific yew, California torreya. California laurel, cascara 
buckthorn, red aider, knobcone pine, and Gowen cypress are also more or less associated, 
but hold only occasional sites against the climatically mure favored redwood. 

Climatic Conditions. — Closely confined to humid region subject to frequent and heavy 
sea fogs ; trees outside this influence are scattered and small. Fogs conserve moisture 
in soil and in trees by checking evaporation and transpiration from trees. In the red- 
wood forest, therefore, soil and air are typically moist. Temperature, rarely below 15" 
or above 100** ; annual average from 50** to 60** F. Annual precipitation, between 20 
and 60 inches, mainly as winter rains. Snow lies on tops only of highest ridges. 

Tolerance. — Moderately tolerant of shade except in early youth ; even then shade 
is not required, most rapid growth being in full li;;bt. Has marked characteristics of 
intolerant trees ; a thin open crown, rapid loss of side branches, and the eager l>ending 
of crowns toward openings in crown cover; seedlings not able to come up in shaded 
places. Yet, despite this, forms the densest of forests. Stump sprouts often exist under 
the densest shade for one hundred years, growing very slowly in diameter during this 
time, but recovering completely and growing rapidly when released from suppression. 
This tolerance of sprouts is, however, peculiar to trees on moist bottoms, which endure 
so much shade that other species are usually driven out. On drier hills, with more light, 
redwood generally gives way to the less tolerant Douglas fir and other drought-enduring 
trees. 

Reprodoction. — Fairly prolific seeder. Very small percentage (15 to 25 per cent) of 
seed perfect ; hence exceedingly low rate of germination ; vitality moderately persistent. 
Sparsely reproduced by seed, but very abundantly by sprouts from old or young stumps, 
root collar, and (suckers) roots.* Sprouts grow very rapidly, are long-lived, and pro- 
duce large trees of good form. Seedlings grow more slowly than sprouts and require 
more light. 

• Redwood forests yield 10,000 to 75,000 board feet per acre, or very exceptionally 
400,000 feet, while over a million feet have been cut per acre. 

* Redwood is about the only conifer whose reproduction by sprouts is of commercial 
importance. The Sierra bigtree sprouts vigorously from tall broken stubs (not from 
stumps or roots) and thus repairs its broken crown. A number of pines produce ephem- 
eral stump sprouts, while some of the junipers produce persistent collar sprouts after 
cutting and fire. 
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LIBOCEDSirS. 

Trees of this group are characterized by their conical trunlsSt their thick 
barlw, and the very strong but pleasant odor of their light, soft, straight- 
grained, durable wood. The small scale-like, pointed leaves (of adults) are 
evergrten ; those of each season*s growth remain on the tree four or five years. 
They overlap each other closely; much flattened on short side branchlets, but 
rounded on the larger main stems. The branchlets are arranged in one plane, 
forming a flat spray. Seedling leaves are scale-like, sharp-pointed, and spread- 
ing. All of the leaves are characteristically arranged in pairs, each pair placed 
on the branch at right angles to the preceding pair. The leaves are also distin- 
guished by their long bases, which extend down the branch. Male and female 
flowers at the end of branchlets formed the preceding year are borne either on 
different twigs of the same branch (native Lihiicedrus) or on different trees. 
The small cones, which mature in one season and hang down from the branches, 
are composetl of 3 pairs of scales (practically of only 2)— one very short pair 
and one, the largest pair, forming most of the cone's body and inclosing 1 or 2 
winged seeds on each of its scales ; the tliird pair is formed into a central flat, 
thick, woody wall, ui)on each face of which the seed-bearing scales clasp. The 
seeds are shed in early autumn, their light wings adapting them well for wide 
dissemination. After shedding their seeds the cones remain on the trees at least 
until the succeeding summer. All of the trees of this group are rather large, 
important forest trees, and their durable woods are commercially valuable. They 
are nearly all long-lived. One si)ecies only, conflned to our Paclflc region, inhab- 
its the United States. Two very important si)ecies grow in western South 
America. The group is further interesting from the fact that in geologic times 
species related to those now living existed in Greenland and i)ortion8 of Europe. 

Incense Cedar. 
Liboccdrus decurrens Torrey. 

DISTINGriSHING CHARACTERISTICS. 

The striking characteristics of old incense cellar trees are their rapidly 
tapering trunks with widely buttressed bases and cinnamon-brown, deeply far- 
rowed, and ridged bark. The bark is from 2 to 3 or more inches thick at the 
base of the trunks; higher up it Is scarcely more than an inch thick. Young 
trees have thin, smooth, slightly scaly, clear, reddish cinnamon colored bark. 
Height, from 75 to 00 or sometimes 10() or 110 feet (very rarely more), and 
from 30 to 50 inches in diameter; exceptionally large trees are from 5 to 6 
fei»t In diameter. The crowns of large trees are very open and irregular, con- 
sisting of a few scattered branches on tlie upper third of the stem, and 
several large, leader-like top branches, all with dense tufts of light yellow- 
green foliage. Young trees, up to about 12 inches in diameter, carry a narrow, 
open, columnar, pointed crown, reaching to the ground. At the bottom of the 
crown the branches are slender and curve down and up at their ends; higher 
up they gradually swing upward more and more toward the narrow pointed top. 
Short, flat, drooping sprays of foliage terminate the branchea A notable fea- 
ture of the brandies is that they shed numerous sliort side twigs, which die In 
about their se(!ond year, as the main divisions of the branch enlarge. (This is 
the nise also with other cedars, particularly Thujas.) The scale-like leaves 
(fi^'. r>S) liavo l>een sufiicicntly defined under the characteristics of the genus, 
as liavo also tlie cones (fij?. 58). The flowers, male and female, are borne on the 
ends of soi)aratc twij^s of the same branch and open in midwinter. The cones 
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are ripe by the middle of August aud usuall> abed tbetr seeds (flg 58, c), which 
are yellowlah brown, early in September When dry and open the mnes nre 




reddlah-brown. Muxt (if tbeiu full ilnrinc tlic wliiitrr. but s<>iiic 
the branches until Bprint:. Thi^ mHilH. furiilHbtil with Iudei'. il 
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adapt tbem admirably for wide distribution by tbe wind, contain glands with 
clear red, pungently odorous resin. Seed leaves, 2; sharp-pointed, and about 
11 inches long and almost one-eighth of an inch wide. Wood, fine and very 
straight grained, pale or dull yellow brown, sometimes tinged with red. It is 
soft, light (about the weight of white pine), and very durable under all kinds of 
exposure. Its durability renders it extremely valuable for use in the water or 
in the ground. Large trunks, and to a much less degree small or medium sized 
ones also, are often riddled as if by the galleries of an insect These injuries arc 
supposed to result from the attacks of several little-known fungi. They do not 
impair the durability of the wood, however, and trunks not excessively perfo- 
rated are frequently used for telephone poles, especially within the range of 
the tree, where it is the only lasting wood obtainable. 

LoNGEViTT. — Much is yet to be learned concerning the age limits of this tree. 
So far as is now known it is a long-lived tree, but records of very large trunks 
have not been made. Trees from 24 to 36 inches in diameter are from 360 to 
546 years old. Larger trees would probably be from 650 to 700 years old or even 
older. 

RANGE. 

Mountains of southern Oregon, Sierras and coast ranges of California, western edge 
of Nevada, and northern Lower California. 

Oregon. — Both sides of Cascades, Umpqua-Roguc River Divide, Siskiyous, possibly 
also in coast ranges, and eastward over ranges of Upper Klamath Basin to west slope 
of mountalner east of Goose I^ake ; on west side of Cascades, generally at 2,500 to 
5,000 feet, and on east side, at 5,000 to 6,600 feet. Northern occurrence interrupted. 
Its limit on west side of Cascades being at head of Breitenbush River (T. 9 8., R. 7 B.), 
and on east side, the foothills southeast of Mount Hood near Gate Creek (T. 4 and 5 S.« 
R. 10 and 11 E., lat. 45** 15'). Noted near Fort Klamath, sparingly thence northward 
toward Crater Lake, here common at about 4,600 feet; on Warm Springs Indian Reser' 
vation and about 5 miles west of Wapinitia and westward to near Camas Prairie. 

Califobnia. — Throughout northern part from west border of fog belt eastward to 
Warner Mountains and southward, nearly continuously, to Lassen Peak and Delta 
(Sacramento River) ; not present in upper Pitt River Basin, Shasta Valley, Scott and 
Hoopa river valleys, nor summits of Salmon and Trinity mountains. Modoo County: 
Common in Warner Mountains east of Goose Lake, and less plentiful west of Goose 
I^ake : western Modoc County, on Turret lilountain, descending northwestward to nea^ 
Happy Camp ; Glass an€ Big Valley mountains (west of Big Valley in extreme south- 
west corner of county). Siskiyou County: Goosenest Mountain (north of Motint 
Shasta). ; north of Shasta Valley in Shovel Creek Mountains and near Beswick (or 
Klamath Hot Springs) ; also in mountains a few miles west of Hombrook, ranging thence 
northward over Siskiyous, and westward and southwestward over Scott Mountains, 
from north part of which it descends east slope to within 5 miles of Yreka ; throughout 
Mount Shasta up to 5,500 feet, and westward across SIsson Valley to Mount Eddy and 
Scott Mountains and southward into Shasta County ; west of Scott Valley In Mill Creek 
Gulch on road from Etna Mills to Marble Mountain Divide; west side of Marble Moun- 
tain Divide in Russian Creek Basin ; east slope of Salmon Summit up to about 4,000 
feet, and sparingly in basin between Salmon and Trinity summits on hot slopes up to 
5.500 feet. Humboldt County: Common on west slope of Trinity Summit ridge east 
of Hoopa Valley between 4,000 and 5,000 feet ; west of Hoopa Valley, scattered in 
Supply Creek Canyon, west of which It has not been found and probably does not occur; 
farther south occurs along east edge of coast forest between BrIdgevUle and the Little 
Van Dusen. Mendocino County: Common on west slope of high ridge east of Round 
Valley about 20 miles east of Covelo, at 3.600 to 6,000 feet, and sparingly abo>ut 
Laytonville. Trinity County: From Weaverville southward nearly to Trinity River, 
and in Hayfork Mountains south of Trinity ; southeast of Hayfork Post-Offlce on both 
sides of boundary between Trinity and Shasta counties ; Canyon Creek from near 
Dedrick northward about 10 miles to near Alpine lakes ; from Junction southward to 
Hayfork and to Post creeks and South Fork of Trinity River ; South Fork Mountain 
and westward into Upper Mad River Valley (near and a little below Anada Post-Offlce) ; 
also on Upper Van Dusen River. Glenn and Lake counlica: Throughout Stony Creek 
National Forest at 3,500 to 5,000 feet — sometimes down to 2,000 feet; noted on Cobb 
Mountain and Mount St. Helena, ranging thence to edge of MIddletown Valley (alt. 
about 1,200 feet — southern limit In north coast ranges). Shasta County: Eastward 
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to Fall RlTer region, where it occurs near Dana and In Big Valley Mountainn between 
Fall Rlyer Valley and Big Valley, thence southward to north slopes of Lassen Peak ; 
south of Pitt RlTer, westward to Montgomery ; Sacramento River Canyon southward 
to near Gregory, and on McCloud River to near Baird. Throughout west side of Sierras, 
at 3,500 to 6,000 feet in northern part, hut to 7.500 feet on Long Valley drainage. 
and at 3,600 to 7,000 feet in southern part, of Sierras ; reaches east side at 7.000 feet 
only on Washoe Mountains near Carson, Nev. Lassen I*eak, Plumas, and Diamond 
Mountains National Forests, generally at 2,000 to 6,500 feet. Lassen County: North- 
western corner In Big Valley Mountains, beginning 5 or 6 miles west of Bieber ; east 
of Big Valley on Willow Creek about 10 miles south of Adln, and thence to Ilayden Hill ; 
westward from a little west of Susanville into north Plumas County and southeastern 
Shasta County. Plumas County: Nearly throughout north part ' common from Susan- 
yille westward by Mountain Meadows, Big Meadows. Drakes Hot Springs, and Morgan, 
and about Greenville and Indian valleys ; Sierra Valley to Qulncy and westward into 
Butte and Tehama counties. Tehama County: From east boundary westward down to 
about 3.400 feet altitude a little east of liyonsville, and a few miles farther north stops 
about 10 miles east of Paine Creek Post-Offlce : western Tehama County, west of Paskenta 
at 3,700 feet, and thence westward. Butte County: From east Iwundary westward to 
Magalia, and farther south (Quincy-Oroville road) to within 4 or 5 miles of Bidwell 
Bar. YiilHi County: Common in Oregon Hills, and down west side to ridge l)etween 
Oregon Hills and Oregon House Flat, which appears to be its western limit ; from Ore- 
gon Hills eastward on North F^ork of Yuba River and adjacent slopes to (^amptonville 
and on Into Sierra County. Sierra County: Common in Woodruff Canyon north of 
Mountain House, and (on North Fork Yuba) to and beyond Downieville and Sierra 
City, thence up Yuba Pass road to about 6,000 feet ; slope of Yuba I*as8 Just east of 
summit, and down to near west border of Sierra Valley ; south of Sierra Valley, from 
Slerravllle southward nearly to Nevada County. Xevuda and PUieer eounties: West 
slope of Sierras from Cisco to Emigrant Gap and Blue Canyon (in Iwth counties), down 
to Colfax and to Bear River and to near Grass Valley : south of Colfax, on cold slopes 
of North Fork American River, and from Iowa Hill eastward to Forks House; Forest 
Hill and Devils Canyon (between Forest Hill and Colfux) ; south of Colfax a few 
trees as low as Weimer. Stanislaus National Forest, generally at 2.0(K) to 7.000 feet, 
but mostly at 8,500 to 5.500 feet. Ehlorado County: Common at south end of l^ake 
Tahoe ; gulches near Placerville eastward on colder slopes : canyon of South Fork Web- 
ber Creek between Newtown and Pleasant Valley : south of Pleasant Valley. In canyon 
of North Fork Cosumnes River; common on roud from Placerville to Lake Tahoe from 
about 2,300 feet up to Echo at 5,500 feet. Alpine County, noted near Hot Springs 
(aboul 4 miles, west of Markleeville). ^Amador Countjt' Noted about Oleta (about 
1,800 feet) and southeastward to Deadmans Creek, Dry^lreck, and Sutter Creek can- 
yons^ear Volcano ; Common from I*ine Grove eastward to ahd bej|ond Pioneer : continues 
Bouthwestward from Pine Grove on ridge on south, side of Middle Fork of Jackson 
Creek to within 4 miles of .Tackson, where it stops at about L.'iOO feetT Calaveras 
County: Common about West Point and northward to main canyon of Mokelumne 
River ; southwest of West Point, on road to Mokelumne Hill, in canyon of South Fork 
Mokelumne River, and at point 2 miles east of Rich Gold : southeast of West Point, 
In canyons of Middle and South Forks of Mokelumne River and at Railroad Flat, 
thence to Mountain Ranch (Eldorado) : west of latter, follows San Andreas road to 
about 1,600 feet, where it stops 6 miles east of this town ; Mokelumne Pass road in 
extreme eastern part of county about 10 miles l)elow Bloods at al>out 6.600 feet, and 
westward to and beyond Bigtrees, here abundant among sequoias and sugar pines. 
From here (on road) southwestward to within a few miles of Murphy. Tuolumne 
County: Sonora Pass road between Tuolumne and Soulsbyville, at Black Oak station 
west of Tuolumne, and eastward and northeastward past Cold Spring and Eureka val- 
leys, reaching 8.000 feet on west side of Sonora l*ass ; north slope of ridge imnuHliately 
north of Big Oak Flat, and on cool slopes in higher parts of I>eer Creek canyon; on 
road from Big Oak Flat to Crockers from crossing of South Fork of Tuolumne River 
to Crockers; common from Crockers eastward and northward to Hetch Iletchy Valley, 
here abundant in upper part ; follows Tioga road to Aspen Meadow (about 6.200 feet) ; 
common from Crockers southward for several miles on Yosemite road. Maripona County: 
Yoaemlte Valley and up above Little Yosemite to about 7.000 feet ; north side of valley near 
Yosemite Falls, about 1,500 feet above valley; on west follows road to Crockers to a little 
above 5,800 feet ; south side of Yosemite Valley common on road to Wawona, and from 
Chinquapin on slope toward Glacier Point to about 7.100 feet; from Wawona on Raymond 
stage road down to 3,000 or 3,100 feet, to within 3 or 4 miles of Wassama (Ahwahnee) ; 
Coolterrl lie- Yosemite road, begins on summit of plateau 4 or 5 miles east of Coulterville, 
at 3,000 to 3,200 feet, and goes eastward in pine forest to lieyond Bower Cave and Bull 
Creek and Into Yosemite Valley ; Chowchllla Canyon and neighboring gulches down to 
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3,000 feet, and on cool slopes to 2,500 feet. Madera County: East of Fresno Flat on road 
to China Creek, beyond Fresno Flat, headwaters of Fresno Creek near California Saw- 
mill at 5,500 feet. Fresno County: Pine Ridge and eastward into mountains ; south- 
ward on Pine Ridge occurs on upper waters of Sycamore and Big creeks ; eastward in 
twttom of Kings River Canyon into Bubbs Creek canyon ; south of Kings River between 
MIH "Creek and Eshom valleys, and east of latter on Redwood Mountain at about^7,0()0 
feetr* Tulare County: Sequoia National Park and east of park on warm slopes into 
Buck -Canyon and canyon of Middle Fork Kaweah River to 7,500 feet; Kern River 
Cadfim, in vicinity of Kern Lakes ; East Fork of Kaweah River to about 7,200^ feet. 
SotiCMm Sierras, generally at 3,000 to 7,000 feet southward to Greenhorn and -Piute 
mooifMns ; not In Breckenridge nor Tehachapi ranges, except near mouth of Tejon 
Canym.* Not known in coast ranges of central California. Monterey County: Santa 
Lucia Mountains on north slopes ; on north side of Santa Lucia Peak near summit '; west 
of this, in Arroyo Seco Canyon about a mile above its mouth ; north slopes of Cone"Peak 
at 3,500 to 4,000 feet ; also farther north on Big Pine Ridge on north slope of Bear 
Basin. San Benito County: Mount San Carlos (4,980 feet near New Idria) and neigh- 
boring peaks ; Santa Barbara National Forest, San Rafael Mountains, Mount Medulce, 
and from near summit of Pine Mountain to IMru Creek, at 5,000 to 7,200 feet, or lower. 
San Gabriel National Forest, on north slopes of Mount Wilson, at 5.200 to 5.800 feet, 
and in Santa Anita Canyon, at 3.300 feet; Mount Islip, at 5,500 feet; Waterman Moun- 
tain, at 6,500 feet, and at point G miles east of Pasadena, at 4.000 feet. Highest val- 
leys and summits of San Bernardino Mountains, as Bear Valley and Santa Ana River, 
at 5,000 to 7,000 feet, or sometimes to 9,500 feet. High summits of San Jacinto Moun- 
tains and at 3,000 to 8,000 feet In larger valleys and along streams. Santa Ana 
Mountains in Orange County. Ranges between Snn Jacinto Mountains and Mexican 
line, such as Palomar, Balkan, and Cuyamaca mountains, where noted on Cuyamaca Peak 
at 6,550 feet, and on Mexican boundary at Campbell's Ranch at 5,000 feet. 

LowEB California. — Southward on Hanson Laguna Range and Mount San Pedro 
Martir, at 7,500 feet and over. 

OCCURRENCE. 

In general, commoner on west than on east mountain slopes ; but somewhat higher on 
east slopes, chiefly because of more moisture. Most abundant and largest on west slope 
of Sierras, especially where sugar pine, bigtrees, and yellow pine thrive best. As latitude 
increases it appears to seek lower elevations. In drier parts of range (southern Cali- 
fornia) confined chiefly to Itorders of streams, canyons, gulches, and cool north slopes, 
while at north limit it occurs mainly on warm south slopes. Adapted to a variety of 
soils, but .usually prefers cool» moist soils (humid situations), occurring in rather dry 
soils (warm, open exposures) prolmbly only because it is capable of enduring them. With 
deficient soil moisture, fairly deep, porous soils are essential, while with sufllcient mois- 
ture the quantity and quality of soil is less important. Abundant moisture and 'good 
porous soil produce largest growth. 

Seldom or never occurs pure, except In very small stands. Usually in mixture and p)ore 
or less subordinate, scattered singly, in groups, or patches, and. under best conditions 
for growth, forming 50 per cent of stand, with yellow and sugar pine ; also with white fir in 
lower part of latter's vertical range. In southern California, chiefly with western yellow 
and Jeffrey pines, and sparingly with white fir and big cone spruce, and along streams at 
lower elevations (at south) with red and white alder, broadleaf maple, and black cotton- 
wood. In Oregon Cascades, with yellow pine, Douglas flr, white fir, western white pine, and 
sugar pine. In Sierras, with sugar pine, western yellow pine, Jeffrey pine, white flr, 
and bigtrees ; at lower levels with Kellogg oak, red alder, broadleaf maple, and canyon 
live oak. 

Climatic Conditions. — Climate variable. Insuflniclent precipitation and excessive heat 
(southern California) most unfavorable; conditions more favorable In Cascades and 
Sierras. Precipitation, snow in winter at high elevations, and at lower elevations rain. 
Average annual precipitation from less than 15 to over 50 inches. Relative humidity, 
variable. Fogs (chiefly from ocean) common, especially on west slope of Sierras ; their 
influence on general climate and tree growth is considerable. Height of the dry season 
Includes July, August, and September, with Octol)er in south, when destructive forest 
fires are likely to occur. 

Tolerance. — Moderately tolerant, enduring more shade than sugar pine, yellow pine. 
Jeffrey pine, Douglas fir, or western white pine, and In mature stands usually Intermediate 
or sul)ordinate on account of slower growth and greater tolerance; often dominant in 
open stands and openings, or as an advance growth, at lo\\'er tim1)cr line, pushing Into 
oak and brush. Adapted to both shade and full light. Tolfranco varies with age, mois- 
ture, soil, and climate; tolerates shade well In youth, but requires more light in later life. 
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Rndnres most shade with favorable moisture, soil, and climatic coDdltions. Growth and 
slxe Is checked ordinarily in proportion to Intensity of shade endured. 

Rbprodi^ction. — Prolific jteeder under favorable conditions, every 2 to .1 years or more ; 
some seed borne locally every year. Hulk of seed from thrifty, mature trees In full sun- 
light. In exposed places, even small scrubby trees liear 8ee<l. Seed has fairly high rate 
of germination, and persistent vitality. Moist vegetable moid best seed-bed, but germi- 
nation and growth of seedlings good on moist mineral soil. Partial shade favorable to 
early seedling stages. Reproduction good under old trees and in open, but especially 
good in openings and under ^binned stands, where the dense thickets frequently exclude 
other more valuable trees. In i*ool, moist places, however, white flr often enters such 
thickets and predominates. Frequently the first of conifers in chaparral and oak growth 
at lower edge of timber Iwlt. proving Its great adaptation to different decrees of light, 
moisture, and soli, and its general hardihood in seedling stages. 

THUJA. ARBORVITJES. 

The arborvitsi»8 are commonly known as c^otlars. They are medium to very 
larj^e sized evergre<Mi trees. The foliage consists of minute, overlapping, Roale- 
like, leaves, arrange<I as in LilHx^Hlrus. and conspicuouHly tiat, on short side 
hmaehlets. and the hranclilets are arrange<I in one plane, forming a flat spray. 
Seedling leaves are narrowly lance-shaiied and sharp-iK>inte<l, ami spread widely 
froqi the stem. The verj- light wood has an exceedingly characteristic aromatic 
odoc. Male and female flowers are Itorne on the same tree, usually on difli^nt 
tDi'igs. They are minute and inconspicuous, esi)e(*lally the female flowers. As 
a rule, they open In early spring. The small solitary cones (flgs. 59 and GO) 
mature in one season, sheilding their minute, very narrowly winge<l seeils in 
early autumn. The cimes, strongly l>ent back uix>n the branchlets, are light 
russet-brown, and composed of about 8 thin scales, arrangeil in pairs each pair 
alternating at right angles with the preceding one. as in the arningement of 
the lejives. The two or three middle pairs, which are larger than the others, 
bear 2 seeds under each scale. The thin, gauzy see<l-wings (on two sides of the 
seed, and always lighter colored than the iKKly of the seeds) are ver>' buoyant, 
«o that they may be carrietl by the wind for a considerable distance from the 
parent trees. Minute resin-cells in the seed -coats give the seeil a strong aro- 
matic odor. 

Wood exceedingly valuable for tlml>er. Particularly famed for its durability 
under all kinds of exiK>sure, and esi>ecially useful in ground and water construc- 
tion where grt»at strength Is not re<iuiriMl. 

Two si>ecles are indigenous to the Tnltwl States and (^anada. One, a small 
or medium-sisMHl tnv, inhabits the northeastern States and adja(vnt Canadian 
Provinces, while the other, a ver>' large tree, grows in the northwestern States, 
where It extends far northwanl in the coast region. 

Western Bed Cedar; Bed Cedar. 
Thuja itUrala lX>n. 

DI8TINGUISHIN<J CIIARACTERISTK'S. 

The lumbermen's and woo<lsmen's name for this triH? is " red cedar," or 
simply "cwlar." The former name, while fairly applicable to the dull, slightly 
reddish brown wo<hI, Is imfortunatc In view of the fact that two or thrt»e 
widely known eastern junii)ers with really rtnl wo<h1 are most iK»rslstently calietl 
"red cedar," and probably always will be, for they were known nearly a cen- 
tury before this western ce<lar was discovered. 

The most prominent characteristic «)f western r«l cinlar is Its decIdcMlly 
conical trunk form. V<»ry old trtHN an* enormously " swell-butted " and are ix)n- 
spicooualy In-folded or fluted at the bast* and for from 10 to 20 fet>t above it. 
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Where the ridges are formed growth appears to be made at the expense of the 
intervening wood, and the fluted trunlt is the result This character is less pro- 
nounced on smaller trees. Height from 150 to 175 feet, or very exceptionally 
190 or 200 feet, with a diameter of from 3i to 8 feet or, in very old trees, rarely 
10 or even 10 feet The enormous girth of such trees is at the base: their 
diameter decreases rapidly, so that at 20 feet from the ground they may be no 
more than 9 or 10 feet in diameter. From 50 to 100 feet of clear trunk is 
common. Young trees are straight, With an oi)en, narrow, conicjil crown reach- 
ing almost to the ground and tapering to a sharp top; the slender whip-like 
leader often nods in a graceful curve. Except when densely crowded, trees 
retain all their branches until they are 18 or 20 inches in diameter and from 50 
to 80 feet high ; in the oi)en they become much older without losing their lower 
branches. On yoilng trees the slender limbs all curve upward, but later they 
become very long, the lower ones drooping and those higher swinging down in 
a long, graceful curve, with an upward sweep at the ends. The flat, lace-like, 
yellow-green side sprays hang from the branches like lines of fringe. Old trees 
in dense stands have only a short, blunt, or round-topped, conical head. A 
notable feature in this tree is the frequent occurrence of two leaders which 
combine in forming a dense crown. The bark, even on old trunks, is thin, from 
five-eighths to seven-eighths of an inch thick, and owing to this the tree is in 
great danger from fire, from which it rarely e8cai)es without fatal Injury. In 
color the bark is a clear, reddish, cinnamon-brown, often weathered outwardly 
to a grayish brown. It is distinctly but shallowly seamed, with narrow 
ridges which in old trunks are rounded and on younger trees flat. The ridges 
run irregularly and continuously, with rare breaks, but are connected at short 
intervals by thinner diagonal ridges and fibers. The bark has a more or less 
stringy, fibrous api)earance, and may be separated into long, thin strips on 
younger trees, and into shorter scales on old trunks. The inner bark is very 
tough and strong. Indians peel strips of it 20 or 30 feet long from young trees 
for basket making. 

Densely crowded large trees are clear of branches for from 40 to 80 feet, 
but they often have scattered branches below the crown. The boles are fairly 
straight but large trees are frequently bowed or slightly l)ent and are rarely 
full and round. 

The small scale-like leaves (figs. 59, 60), suflflclently characterized under the 
genus, remain on the tree nl>out 3 years. As the main stems of a branch grow, 
its short, flat side branchlets die and fall during their second year. In this habit 
resembling the similar sprays of Libocedrus. The leathery brown cones (fig. 
00) mature by the end of August, and have about seed-bearing scales, each 
of which bears from 2 to 3 seeds. After shedding their light double-winged 
seeds (fig. GO, b), the cones remain on the trees until the following spring or 
summer. Seed-leaves, 2; opposite, lance-shaped, and exceedingly small — about 
one-fourth of an Inch long. Those which afterwards grow, 2 to 3 at short inter- 
vals, on the slender 8ee<lllng are similar, but longer, widely spread, and bent 
downward. Short, scaly leaves similar in arrangement to those on adult stems, 
but longer and sharp-pointed, appear on the seedling at the end of its first or 
second year, and a year or two later the leaves become like those of adult trees. 

Wood very light, strongly aromatic; dull, slightly reddish brown, but losing 
the reddish tinge with exposure. Its grain ranges from medium coarse to fine. 
It is very brittle and soft Great durability under all sorts of exposure is its 
most important commercial quality. Large logs have lain half-buried in wet 
ground over fifty years with but little sign of decay in the heartwood. On 
/jccount of its durability and the large clear cuts obtainable it is extensively 
used for shiugles. 
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LoNOBViTT. — Very Itttle is known of tbe age attained by this tree. It may, 
however, be regarded as very long-lived. Some of tbe largest trees are unques- 
tlonably from 700 to 800 years old. Trees from 24 to 40 Incbee In diameter are 
trom 200 to 610 years old. 




FiQ. an.—Thuia pllcala. 



SoDthcBsteni coaM of Alaska and aouthvard tn Dorthern CalllorD 
KnitlwBitern British Columbia. Ibroogb Dorthem WaahlngtoD to 
Uontana, anil to (.'■■cades ol WaBhIngtoD and Ongon. 
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ua slopes; Salmon River, inland 45 miles from head of Dean Inlet, at 2,400 feet, and 
also on east slope of Coast Range in lower Iltasyouco Valley (tributary Salmon River) ; 
on Ilomathco River inland 63 miles to 2,720 feet elevation ; lower Fraser River Valley 
Inland to Uztlihoos River (branch Anderson River), 6 miles east of Boston Bar; also on 
Coquihalla River at point south of summit between this stream and Coldwater River ; 
farther south, sparingly on Skalst River (cast branch of Skagit), and on the Slmllka- 
meen at point about 13 miles below Vermilion Forks. Valleys of Gold Range westward 
to within 8 miles of head of Okanogan Lake, northeastern part of Shuswup Lake, down 
north branch of Thompson River Valley to point about 20 miles below Clearwater River ; 
northward to Quesnelie River, Fort George (on upper Fraser), and to headwaters of 
Parsnip River. Not in Columbia-Kootenai Valley, but in valieys of Selkirk Mountains 
and on west slopes of Rockies; eastern limit. Kicking Horse Lake, at 6.000 feet. 

WASHiNCTdN. — Throughout western part from sea level to about 4,000 feet in Olympic 
coast ranges, and west slope of Cascades ; and more rarely, on east slope Cascades and 
northern ranges eastward to Idaho at elevations from about 1,500 to 4,500 feet Abun- 
dant on Pacific coast and on east coast of IMiget Sound, but rare in valley south of 
Sound, and on west coast of I*uget Sound, except at northeastern corner of Olympic 
Peninsula. Washington National Forest, on west slope of Cascades sea level to 4,500 
feet ; east slope, at 1.000 to 4.700 feet, and only on Stehekin River, Bridge and Early 
Winter creeks, Twisp, Methow, p]ntiat, Wenache, and Yakima rivers. locally noted as fol- 
lows : Mountain View (Whatcom County) one-eighth mile from Puget Sound; Orient, at 
1,188 feet (Sauk River) ; Skagit Pass, Big Lake (Skagit County) ; Cascade Creek at point 
11 miles above Mount Marble; North Fork of Skagit River; Stilaguamish River, below 
Siiverton ; South Fork, below Robe ; Monte Cristo, at 2.703 feet ; Buck Creek, near 
Mineral Park; Kagle Gorge (King County) ; vicinity of Seattle: about Lake Chelan and 
Stehekin (head of Lake Chelan), at 1,108 feet; Peshastin, at 1,045 feet; Wenache River. 
Mount Rainier National Forest, up to -5.100 fi-et ; on east side of range, only on two small 
head streams of Natches River, and on one of Klickitat River. Locally noted at Orting 
in Nisqually Valley, on Mount Adams, and in Falcon Valley (south of Mount Adams) ; 
Port Ludlow, at 1,800 feet ; Soleduc River above Wlneton, at 900 feet ; Hot Springs. 
Both sides of Coast Range, but more abundant on west side. Ix>cally noted in Queniult 
Indian Reservation, at Olympla, Black Walnut, and Klma (Chehalls County), Dryad 
(Lewis County). Mountains of eastern Washington southward to Kamiak Butte (9 
miles north of l*ullman). I^>cally noted In Washington addition to Priest River Na- 
tional Forest: Pierre division of Colville National Forest; about Colville (Stevens 
County), at 1.917 feet. Not in Blue Mountains. 

Obeoon. — Both sides of Coast Range, but mainly on west side of Cascades; not in 
Willamette River Valley. Coast Range, sea level to 3,500 feet, and southward Into 
California. West side of Cascades at 1,600 to 5.000 fei>t. southward to head of North 
Fork of Umpqua River ; and Crater Lake ; cast side, only on east and south slopes of 
Mount Hood and for a few miles south to latitude 45**. Locally noted on north side of 
Mount 'Hood from bridge across Hood River (1,700 feet) to Columbia River, and on 
south and southwest sides from Camas Prairie and Government camp west to Salmon 
post-office ; Portland ; Astoria ; on North Fork of Middle Fork of Willamette River ; Crater 
Lake to summit of rim, at 7,500 feet. 

California. — Sea side of coast ranges southward to Mendocino County; inland through 
fog belt, on south slopes of SIskiyous to northwest corner of Klamath National Forest; 
on Klamath River for 20 miles, and on Eel River to Dyervllle. Locally noted on outer 
peninsula at Humboldt Bay : lower Mad River 17 miles north of Eureka ; south of Fern- 
dale on road to Bear Valley (Humboldt County^ Crescent City. 

The detailed range of western red cedar in Idaho and Montana wSH be de- 
scribed in a later bulletin. 

OCCURRENCFiU 

Confined to region of abundant precipitation and humidity, chiefly to wet or constantly 
moist situations. Occasionally on moderately dry slopos and warm exposures, where, 
however. It is stunted. On moist flats, benches, gentle slopes, river l>ottoms. In and about 
swamps and wet, springy places, and in cool, moist gulches and ravines. Abundant 
moisture more important than quantity or quality of soil, which, however, are important 
for best growth. Of gigantic size on deep, rich, moist bottoms In vicinity of the coast, 
particularly In Washington, on Vancouver Island, and in British Columbia, while at high 
elevations it is shrubby. 

Not in pure stands over extensive areas; usually In mixture and dominant or subor- 
dinate. Small pure patches and groups, too dense for intolerant rivals, are characteris- 
tic. Generally with redwood. Sitka sprucv, western hemlock. Douglas flr, lowland fir, 
western white pine, western larch, lodgepole pine, Engelmann spruce, yew, vine and 
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broadleaf maples, black cottonwood, western birch, red and Sitka alders, and occasionally 
with yellow cedar ; hemlock a common asHociate. 

Climatic Conditions. — Climate, humid, mild, and uniform throughout commercial 
range and within constant influence of ocean fogs; but at high altitudes it endures (as a 
shrub) a severe climate with short summers, long winters, and low temperatures (some- 
times —35 • F.). 

Tolerance. — Very tolerant ; tolerance varies with age, altitude, latitude, soil, moisture, 
and climatic conditions. Grow^s well in dense shade during earlier life, and even reaches 
maturity and old age in shade, but growth is retarded In proportion to density of shade, 
for although the shade is tolerated to high degree it is not required. Tolerance greatest 
under best conditions for growth and toward south and lower limits. Here the tree 
maintains a dense crown-cover throughout life and commonly forms an understory, 
mainly with western hemlock, alone or with redwood, Douglas fir, grand fir, western 
white pine, and other species. 

Repboduction. — Prolific seeder, with specially heavy seed years. Seed has high rate 
of germination, but only transient vitality. Seed usually germinates the autumn It is 
shed, and seedlings establish themselves before winter. Germination abundant, and best 
on moist dulT, litter, moss, decayed logs, stumps, etc., both in open and In densest shade. 
Under dense shade seedlings hold their ground with remarkable power. Does not repro- 
duce itself readily where fires have destroyed ground cover and forest cover to such an 
extent that soil moisture Is materially reduced. 

CVPRESSVS. CYPRESSES. 

The trees of the cypress group, to whi<'h lieloiigs the cj-press tree {Cupressus 
setnpervirens Linn.) of the Egyptians and Romans, are closely related to the 
8i)ecies of Chama»cyparis. They differ from the latter group essentially, how- 
ever, in having quadrangular branchlets instead of flat ones and in having th^n 
arranged not in one plane, hut irregularly disix)sed. The overlapping minute, 
scale-like leaves of both groups are arranged in alternately opiK)site pairs, but 
those of Cupressus are minutely toothed on their margins, while in Chamaecypa- 
rls the margins are entire or smooth. I..eaves of each season^s growth remain 
on the trees from tliree to four years. Flowers are similarly arranged In both 
groups (see Chanupcyi>aris). The cones of Cupressus mature at the end of the 
second season, instead of in one season, as in ChamaK*yiMirls, and bear about 
15 to 20 seeds under each fertile cone scale, instead of only 4 or 5 seeds to one 
scale, as in Chama>cyparis. The seeds of Cupressus (native species) have 
narrow, hard wings, in place of broad, gauzy wings, as in Chamapcyparls. 
Seed leaves in Cupressus are 3 and only 2 in Chamjpcyparls. Wood of the 
cypresses, which is strongly aromatic, is remarkably durable, but on account of 
the usually small size and i)oor timber form of our native si>e(*ie8 the wood Is 
of little or no commercial value. The cypresses are, however, of considerable 
imiwrtance to the forester In assisting to form protective cover on wind-swept, 
sandy coasts or dry, arid slopes and littl(*-wocjded canyons. 

Four species Inhabit the Pacific region, all confined to California. Trees of 
this group are of ancient origin. Representatives once inhabited Greenland 
and western Europe, where, however, they are now extinct 

Monterey Cypress. 
Cuprcssuft macrocarpa Hartweg. 

DISTINGUISHING CHARACTERISTICS. 

Monterey cypress owes its common name to Its confined habitat near the* Bay 

of Monterey, California. It has a form in youth entirely different from its 

mature habit. When young the trunk Is Rhan>l.v ct>nlcal, and Its crown of 

rigidly straight, slender branches trending upward Is a wide, sharp-pointed 

/yr/jinJd which extends down to the ground. Such trees are from 40 to 50 feet 
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high and 18 or 2() inches or more in diameter. Ijiter, the height growth, rarely 
more than (M) feet, ceases, and if tlie trees have room the branches develop into 
long, massive limbs, finally reaching up to the height of the leader and spread- 
ing out into a very wide, flat-topped or umbrella-shaped crown. The trunks 
are then short, and the large limbs often near to the ground. The crown of 
crowded old trees is similar, but much less broad. Exposed to the sea winds, 
some trunks and their enormously deveIoi)ed limbs sprawl on the ground, and 
are grotesquely bent and gnarled. The violent swaying of branches in the wind 
pro<luces, in some trees, most curious enlargements at the bases of the branches 

(obviously serving as braces) remotely resembling the palmated divisions in 
the horns of a moose. Bark of mature trunks is alx)Ut seven-eighths of an inch 
thick. Outwardly it is weathered to an ashy white, but breaking it exposes a 
deep red-brown l)eneath, the same color as that of the protected bark of limbs 
and young trees. Old bark is firm, and narrowly seamed, with a network of 
narrow, vertical ridges and smaller diagonal ones. The bark is too thin to 
protect the tree from severe fires. The foliage is dark yellow-green. The 
minute leaves (tig. Gl) are closely attached to the branchlets, their sharp points 
sometimes standing out slightly from the twigs. Leaves of a season*s growth 
persist about three years, usuallj* dying the second year. They are commonly 
marked on the back with a minute pit and two shallow grooves. The cones 
(fig. 61) mature by August of the second season, when they are ashy brown. 
They oi>en slowly, shedding their russet-brown seeds during autumn, after which 
they may remain on the trees for several or many seasons. From 18 to 20 angled 
seeds (fig. 01, a) are l>orne under each perfect cone-scale. They are rather 
heavy, and usually fail near the parent tree. Seed-leaves, 3; about three- 
eighths of an inch long, narrow and pointed. Similar seedling leaves, about 4 of 
which stand out from the slender stem at regular intervals, succeed these. 
During the second season the spreading leaves are foliowe<i by shorter, pointed, 
less spreading leaves, from one-eighth to three-sixteenths of an inch long. Later 
branchlets (second and third seasons) begin to have adult foliage. 

Wood, very fine-grained, rather heavy (very much heavier than any of the 
other native cypress woods), and clear yellow-brown, with streaks of rose-red 
and dull yellow. It has a faint, aromatic, " t»eihir-like " odor. Great dura- 
bility without protection is a marked feature of this wood. The poor timl)er 
form of the tree and its very limited available supply prevent the wood from 
becoming commercially imiK)rtant. It is most important, however, as one of 
the rare forest trees capable of forming a cover on the wind-swept coast, even 
down to the water's edge. In dry situations elsewhere it is most worthy of use 
for protective planting. Its vigorous, rather rapid height growth in early life 
makes it exceedingly useful for windbreaks. The full extent to which It can 
be used in forest planting for cover has not been determined. 

Ix)NGEViTY. — Little is known of the longevity of this tree. It is believed to 
be long-lived. Trees from 14 to 19 inches in diameter are from 60 to 85 years 
old. Some of the larger trees are doubtless over 200 years old. 

BANGE. 

Central California coast, for a Tew miles on peninsula between Monterey Bay and Car- 
mel Bay from Point Cypress nearly to Carmel River, and on Point Lobos south of Car- 
mel Bay ; mostly in a belt n few hundred feet wide along immediate coast, but also 
scattered fartlier Inland on ridge of peninsula. Extensively cultivated elsewhere In Cali- 
fornia for windbreaks. 

OCCURREr^CE. 

Rocky sea clinTs. on clay loam soil with dry leaf litter when shaded and with grass 
and other herbs in opcnlngts. Soils always fresh and porous in shade, but baked, cracked^ 
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I, but apparently much shorter lived outside its habitat. Capable of endnrlDK wider 
variation in temperature than that of its natural ran^e. If planted in dry soils, for 
Instance, where temperature falls below freexing, it grows well and matures young wood 
before froat, which commonly kills back immature growth in damp, low nituatlons. 

ToLBBANCB. — Decidedly tolerant of shade, but thrives in full light. Natural growth 
includes both widely distant, gnarled, twisted trees and extremely dense stands. In 
dense stands shade of crown cover is heavy, yet young growth peislsts under it for many 
years. 

Repboduction. — Prolific annual seeder. Seed has moderately high rate of germination 
and persistent vitality. Usually germinates first season, under dense stands in compact, 
partly decomposed leaf litter. Seedlings grow very rapidly; in cultivation, often 3 feet 
in as many years. Grows from cuttings made from leading twigs of year, but trc>eH thuK 
raised are less vigorous, branch more, and are shorter lived than those grown from seed. 

Oowen Cypress. 
VuitrvHHUH ifovehiaua (tonlon. 

DISTlN(a'lSlI!N(} CHARACTERISTICS. 

■ 

Gowen cjrpreRS, usually a small tree. Is mainly known simply as "rypress," 
but this name is confusing; the coined name. Gowen cypress, is preferable. 

Karl T. Hartweg discovered it in 184G, and later Introduced it into England, 
where it received its te<*hnlnil name in honor of James U. Gowen. English 
writers call it " Mr. Gt) wen's California cyi>ress." 

It is a small, much branched, fi(hrubby tree, about 10 to 20 feet high, and 
frequently much stunted and bearing i*ones when under .*i fiH»t in height. Under 
conditions very favorable for growth, however, it is from HO to 40 feet high, or 
a little more, and from If) to 20 inches in diameter. Young trees are straight, 
with shari>ly conical stems and slender, straight branches which trend upward. 
When the trees are older, the lower branches stand out straight. A wide, irregu- 
lar, open pyramhlal crown is formed down to the ground. The <*rown is esi)e- 
cially open in ohler trees on accrount of the irregular lengthening of the main 
branches, which become very stout There is rarely more than a few feet of 
clear trunk. The bark, about one-half inch thick on old trees, is firm, and is 
cut by narrow seams into a network of narrow ridges <t)nniH*te<l by thinner 
diagonal ones. On the outside the bark is weathered to a dull riMldish brown, 
but the interior shows a <*iear rwl-brown. The minntis clost»ly presscMl, i)ointed 
leaves (fig. (>2) have a faintly markeil pit (sometimes wanting) (m tlie back, 
and are a dark grass-green. Those of a season's growth i)ersist from three to 
four years, but die at the end of their secoml or thinl year. The cones (fig. ()2). 
one-half to seven-eighths of an inch in diameter, mature at the close of the 
second' season, she*! their shiny, i»aie brown sihmIs (fig. (52, a) late in Sei)tember 
or in October, but remain on the trees for a numl>er of years tlierejifter. Mature 
cones are shiny and either light brown, tinginl with rwl, or lairplish brown. 
Nineteen or twenty anglinl seinls are jiroduced inider ejich iHjrfwt cone-scale. 
The seeds are not buoyant enough to l>e carrkMl more tlian a fi»w nnis from the 
mother tree, even by stn)ng winds. Seetl leaves. .*{. (K'casionally 4 : almut three- 
sixteenths of an inch long, narrow and |>ointiHl. See<lling leaves are similar, 
but slightly longer, and stand out from the slender stem at n»gular intervals in 
gnmps of 3 or 4. During the first or stH-on*! season narrow s<"ale-ilke leaves 
(about three-sixteenths of an inch long) ai)|>ear on the tiny branches of seed- 
lings. They stand slightly away from the stem, and those* which su(*ceed tliem, 
in the third and fourth years. iKH-onie mon» an<l more like adult leaves in form 
and arrangement. 

WckkI. i)aie yeiiowish brown, fine jrraine<l. ratiier heavy, and faintly aromatic. 
It appears to 1k^ durable when exi>osed to the weather. The w(mm1 is of no 
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cummerclal rnlue. but the tree Is reiy lni]>ortant in forming a corer for barren, 
Mitidy. and rocky slopes too uucli exposed for oiost other trees. Its low ETowtb 
subjects it to (lestmt'tive fires, but It iier8lBteiitl.v reeonqners areas on wblcli Its 
ranks hare been severely thinned. 




LoscEviTY. — I.lttie is known of its iit!i', Imi It 1: 
lived. Trt-es froni H to 14 inches In dlnuieti-r iiro fi 
age of larger trauks Js jirobahly IM or aw yearn, o: 
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RANGE. 

Californln coast reKlon in an Interrupted belt from Mendocino Connty to San Diego 
County: sea-level to nearly 3,000 feet. Elxtends from Ukiab and plains of Mendocino 
County to mountains at southern boundary of the State. Ascends canyons in central 
California coast mountains to nearly 3.000 feet. Sonoma County: Noted in western part 
of (ireen Valley on rond between Sebastopol and Camp Meeker (about 3 miles cast of 
Meeker) ; Dutch Bill Gulch, a little l)elow Camp Meeker, on road from Meeker to Monte 
Rio. Lake County: East «ide of Mount St. Helena, on road from Toll House to Middle- 
town, extending from an altitude of about l,r>00 feet down to valley level for about 5 
miles south of Middletown : few miles northwest of Middletown on gulch slope north of 
road to Cobb Valley. Marin County: West end crest of Mount Tamalpals. Alameda 
County: Cedar Mountain. Monterey County: Small grove on north side of Huckleberry 
Hill (Monterey Peninsula, near Monterey), at 300 to 3r>0 feet (probably type locality of 
species). Sandy barrens and rocky slopes of Santa Lucia Mountains, at 1,000 to 3,000 
feet, only near Los Burros, and extending over summit. San Luis Obispo National Forest, 
from Cerro Alto southeastward, as well as in main canyons trending eastward, at 1,100 
to 2,500 feet elevation. Sun Diego County: In .Tamul Valley between El Nldo and Dul- 
zura, near Mexican border (southern limit). 

OCCURBENCE. 

On sandy barrens or rocky slopes, canyons, and gulches, commonly in very dry soils of 
poorest kind. On summits and low mountain slopes of central California coast region, 
a shrub on dry. shallow soil overlying granitic or limestone rock ; largest near mountain 
streams. 

Occurs scattered, as individuals, or in groves, and often in broken forest over extensive 
tracts; nowhere abundant. Associates on slopes with Coulter pine, and near streams 
with Douglas fir and western yellow pine. 

Climatic Conditio.vs. — Climate mild; temperature, between 12** an 112® F., and annual 
rainfall from 53 inches in north to 5 inches at south. Proximity to sea Insures frequent 
fogs and high humidity during most of year. 

Tolerance. — Tolerates considerable shade, often growing In rather dense stands. 

Reproditction. — Prolific seeder, l)earlng cones abundantly when only 2 or 3 feet high. 
Seed has moderately high rate of germination and persistent vitality. Reproduction 
abundant near seed trees, where seedlings are often established In great numbers. 

Dwarf Cypress. 
Cupresfius pygmaea (I^inin.) Sargent. 

DISTIXGl'ISHING CHARACTERISTICS. 

Dwarf cypress, a small and unimportant species, was, until a dozen years ago, 
considered only a dwarfed form of Gowen cypress, which It resembles so closely, 
except in size and habit, that the casual or lay observer can not readily distin- 
guish it Stunted on extremely ix)or soil, it Is bushy and bears cones when under 
;; feet in height. In situations more favorable for growth It is from 10 to 2.1 
feet high — very rarely .30 feet — and from G to 12 inches in diameter. The 
trunk is conical, and the crown narrowly c*onical, with slender branches trend- 
ing upward. The shallowly seame<l bark of large trunks is thin, clear red- 
brown, and differs from that of the CJowen cypress in having its flat ridges 
divided into long, shreddy scales. In general apjiearance the scale-like leaves 
(flg. 63) resemble those of the Gowen cypress, but they differ from them dis- 
tinctly in being entirely without the glandular pits on the back, which are 
always found on some of the leaves of the other sjjecies. The cones (fig. 03) 
mature by autumn of the second season and remain on the branches for a long 
time after their seeds are shetl. They varj- fn)m flve-eighths to seven-eighths 
of an Inch in the longer diameter; other^vise they are similar to the smaller 
cones of Gowen cypress. Cone-scales range in number from to 10 (instead of 
to 8, as in the Gowen <*ypross). while the smaller sceils (fig. 03, a) are black 
when mature, and only al)out 10 or fewer are borne under each perfect cone- 
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twole. Wood. ronnie-Kralned: faint reddteta brown (tbat of Oowen cjpww li 
pel^ j^ellowlsb'brown). Notbtog in hnown now of tts otb^r characterlBtlca ; 
but K(M>d'Slzed sticka are so rare tbat It \e not llhely to be used except for local 
domestic purposes. Tbe tree deaenw tbe forester's attention, however, par- 







ticulEirly on Account of Its reninrkniilc nliiUty to thrive In much-exposed coastal 
HlInatimiR :intl In dry. iioor sullii. 

I/)S(iEviTY.— Very tittle Ic kmiwii of its nfie. Most of tbe JarKest trees now 
inoivn in tJie ^'reatly conflned range are [irobubly not over (W years old : recur- 



F0BE8T TREES OP THE PACIFIC SLOPE. 165 

rent destmctive fires have killed older trees. The early diameter growth 
appears to be rather rapid in protected situations, where trees from to 10 
Inches in diameter are from 18 to about 35 years old. Probably it would be 
fkirly long-lived, if protected from fire. 

RANGE. 

California coast l>arrens of Mendocino County from Ten-Mile Run southward to Na- 
varro River, extending from about thrtn^-fourths of a mile of the Hea inland for .*t or 4 
miles. 

OCCLRRENCE. 

In *'peat swamps" in wet soil of poor, shallow sand overlyinK a stiff, yellow clay 
hardpan. The soil, wet by seepage from higher levels, supports low huckleberry and 
other shrubby plants, with some peat. In these situations its growth is stunted, but in 
better soil of borders of the barrens and of deep gullies in them, it reaches tree sise. 

On poor barrens, forms dense thickets, interspersed with groups of swamp pine and, 
occasionally, with lodgepole pine. Stunted growth of thickets is due partly to fre<iuent 
fires and partly to the unfavorable soil ; best growth is freer from fire. 

Climatic Conditions. — Climate moderately equable, with temperature rarely up to 
112" and never below 12** F. Annual rainfall, between 20 and 50 inches, with an aver- 
age of about 35 Inches. Summers are hot and dry, but the other seasons are usually 
humid. 

TOLBBANCE. — Similar to Gowen cypress ; decided tolerence of shade is shown by reten- 
tion of branches in the dense, over-crowded stands. 

Repboduction. — Prolific seeder. Seed similar in quality to Gowen cypress. Bears 
cones when but a foot or two high. Reproduction abundant near seed trees. 

Macnab Cypress. 
Cuprensus macnabiaua Murray. 

DISTINGUISHING CHARACTERISTICS. 

Macnab cypress is n very rare and little known tree, though several new sta- 
tions for it have been recently discovered. It Is a low, open-crowned, bushy tree, 
under 20 feet in height. Frequently it Ih only a many-stemmed, low, wide-spread- 
ing shrub. The largest trees have only a few feet of clear trunk and rarely 
have a diameter of more than from to 12 inches. Their bark is deep chocolate- 
brown, tinged with red, and about one-fourth of an inch thick ; firm and very 
distinctly cut by narrow seams into a network of rather regular, fiat, connected 
ridges, and diamond-shaped interspaces. The thin, smooth bark of branchlets is 
dark-brown, or, where the scaly leaves have recently fallen and exposed it. clear 
purple-red. The foliage is a dark grass-green, sometimes with a whitish tinge. 
A minute blister-like gland distinctly marks the back of each leaf (fig. 04). 
Except in the case of young shoots, the leaves on all branchlets are shari>ly or 
bluntly pointed and closely pressed to the stems. On young shoots they are 
keenly pointed and stand slightly away from the stems. This makes the 
foliage prickly to the touch. Cones (fig. 04, a) mature at the end of the second 
summer, shed their light chocolate-brown, flat seeils late in autumn, and usually 
remain attached to the tree for several or many seasons.^ At maturity the 
cones are reddish chocolate-bro^-n, with a pale ashy coating. They var>' from 
about three-fourths to nearly an inch in length. Sixteen to 18 seeds (fig. VA, h) 
are borne under each ix?rfect scale. The rather heavy, very narrowly winged 



• Cones rei*ently examined were found to be full of seed after adhering to the branch 
for six years; moreover, the cone-scales were yrreen and spongy, appearing to be a sub- 
stantial part of the living branch. 
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seeUs are not carried uiore than a few rods away from the tree. Wood, exceed- 
ingly fine-Krained. very light yellowish brown, and several pounds heavier per 
cublo foot than that of the Gowea cyi>reBa. It is of no commercial nse. More- 




over, the trw' is too rnro to Imvft greni iiiipiirtaiHv In fureat nianat:eiiiont. but Its 
ribltity to tlirlve on dry. thinly iiu'erwl slo|)PS mnkoH It worthy of Investigation 
for iilnnting lu barren sitnntlons. 
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Longevity. — Very little Is known of Its age; fuller records are required. 
Trees from 5 to 8 inches in diameter are from 80 to 125 years old. Probably 
only moderately long-lived — ^not exceeding 200 to 250 years. 

BANGE. 

In widely separated groves in coast ranges of California from Slsklyous southward to 
Napa County ; also Sierra foothills of Shasta to Yuba counties. 

Occasional groves on dry hills and low slopes of northern coast mountains, from near 
bead of Hooker Canyon (Napa Mountains, Sonoma County) and Mount iEtna (central 
Napa County) northward throue:h Lake County to Red Mountain (east side of Ukiah 
Valley, Mendocino County). Lake County: Noted In gulch on Complexion Creek, bej?ln- 
nfng on sta^re road about miles west of LeesvUle, and continuing thence westward 
down gulch for 3 miles to Indian Valley ; road from Rumsey, at head of Capay Valley 
to Lower I^ke; exceedingly abundant along rocky gulch 2 or 3 miles beyond (north of) 
Manhattan Mine, whence it extends northward for about 2 miles, but not quite to south 
end of Morgan Valley ; west slope uf Bartlett Mountain, a few trees at about 1,800 feet 
altitude on north road from Bartlett Springs to Upper Lake ; west side of Clear Lake 
(road Highland Springs to Hopland), In gulch about 3 miles west of Highland Springs, 
continuing very abundant for some distance; farther south (road Cobb Valley to Middle- 
town), In gulch a few miles northwest of MIddletown ; on east base of Mount St. Helena 
on St. Helena Creek, from about 5 miles south of MIddletown at edge of valley (altitude 
about 1,200 feet), southward up gulch for several miles, to about 1,500 feet; scattered 
on Bartlett Creek (Lake County). Common In gulch near Cook Springs (Colusa C!ounty). 
East Trinity Mountains, between Shasta (town) and Whiskey town at 1,300 feet, and 
reported elsewhere. Siakiyou County: (irovc near Little Shasta River al)Out 15 miles 
north of Mount Shasta (Sec. 14, T. 45 N., R. 4 W.) ; and also one (the northmost) on 
west end of Slsklyous, at point about 10 miles from mouth of Selad Creek (tributary 
Klamath River). Noted In Sierras as follows: Shasta County: Just west of Lassen 
Peak National Forest on plateau west of Burney Creek at 5,500 feet (southwest quarter 
of Sec. 24. T. 34 N.. R. 2 E.) ; near head of North Fork of South Fork of Cow Creek 
at 4,000 to 5,000 feet (southeast quarter of Sec. 5, T. 32 N.. R. 2 B.) ; Lassen Peak 
National Forest, small grove at base of lessen buttes. Tehama County: Near Payne 
post-office and on I*ayne Creek Ilill, just w»>8t of Payne (^rock ; IGO acres on Upper Butte 
Creek (near north line of Sec. 25, T. .30 N., R. 1 W.) ; several trees few miles south- 
ward on Inskip Butte (T. 20 N.. R. 1 W.). Butte County: Magalla, at 2,300 feet. 
Three groves near Dobbin (Yuba County), on Dry and Indiana creeks. 

OCCIJRRENCE. 

On dry east and west slopes and ridges. In gravelly dry soils, which are often clayey 
and sometimes very shallow. In pure, dwarfed stands of limited area or In small 
groups. 

Climatic Conditions. — Climate characterized by wide annual variations In precipita- 
tion, minimum being about 13 und maximum 62 inches. Temperature, rarely or never 
reaches zero, but often above 100"* F. during the summer. 

Tolerance. — Not determined ; appears to be similar to other related species. 

Reproduction. — Moderately abundant seeder, usually producing cones every year. 
Seed similar in quality to that of Gowen cypress, but reproduction less abundant than 
latter. 

CHAMiECYPABIS. CEDABS. 

The cellars are a little known, small gronp of evergreen trees, usually called 
"cypresses," and somewhat resembling the Thujas. They dllTer greatly from 
the Thujas, however, in having very much heavier and harder wood, without 
the characteristic " ceilar odor," hut with a peculiarly sweet or rather faintly 
aromatic odor. They diflfer from Thujas also very distinctly in their habit, 
and particularly in having small spherical ix)nes instead of small, narrow% 
elongated cones. The secHls of Chama^cyparis, which are without aromatic resin 
cells, differ from the st»e<ls of Thujas In form and character. The small, scale- 
like leaves, which fall from the branches In the third year, are arranged like 
those of Thujas. The delicate twigs or branchlets are distinctly flat, like those 
of Thujas, but are notk*eably narrower (finer) ; they are arranged in one plane. 
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forming conspicuously flat sprays (flgs. 05-67). Tlie leaves of seedlings are, like 
those of Thuja, long, slender, sharp-pointed, and spreading in regularly distant 
groups of 3 to 4 ; becoming shorter, more scale-like, and much less spreading on 
some branchlets of second and third year plants, and later assuming form of 
adult foliage. As a rule, the 2 seed leaves of western native Chamsecyparis are 
nearly one-third longer (three-eighths of an inch) than seed leaves of the west- 
ern Thujas, with which the former are often associated. The flowers, which 
appear early in the spring, are minute and otherwise inconspicuous bodies at the 
ends of the twigs. The male flowers, pollen bearing only, and female flowers, 
which produce cones and seed, are borne on different branches of the same tree. 
The very small, spherical cones, which stand erect on the branchlets, are mature 
at the end of tlie first summer or in early autumn, when they open slowly to 
shed their seeds, after which some of them often remain on the tree for anotlier 
season. From 1 to 4 or 5 minute seeds (flgs. G5, 67) are borne under each cone 
scale. They are provided with light wings on ti^-o sides, but are less buoyant 

than seeds of Thuja, and usually fall near the parent trees. Seed leaves 2 and 
opposite. 

The cedars are important forest trees. With other species, they supply 
much needed cover on high, exi)osed crests and slopes, as well as most dunible 
and excellent commercial timber. 

Two species inhabit forests of the Pacific region, one of which extends far 
northward on this coast. 

Yellow Cypress; Alaska Cypress. 
Cham (Fcy parts nootkatensis (I^amb.) Spach. 

DISTINGUISHING CHARACTERISTICS. 

Chamwcyparis nootkatensis is little known except within its range, where it 
is commonly called ** yellow cypress " and ^'Alaska cypress." It is known also 
as " Sitka cypress ** and occasionally as ^'Alaska cedar " and " yellow cedar." 
Although distinct in habit and in foliage, it may be mistaken for the western 
red cedar, from which, however, its clear sulphur-yellow wood plainly distin- 
guishes It. Yellow cypress is characterized by an open, narrowly conical crown, 
which in the dense forest has drooping branches, few and distant from each 
other, and with weeping tiat sprays, and by an exceedingly slender, whip-like 
leader, which is too weak at its tip to stand erect and which bends over grace- 
fully. All of the branches (slender on young trees and thicker on old trees) 
droop more or less, and the few flat side and terminal branchlets hang down, 
so that the crown as a whole lias a weeping habit It is from 75 to SO feet 
high (sometimes 90 or 100 feet), and from 2 to 3 feet or not uncommonly 4 or 5 
• feet in diameter. Forest-grown trees are clear of branches for from 30 to 50 
feet, but in the open or on the border of a forest old trees may have branches 
nearly to the ground. On high, exiK)sed slopes and crests it is very much 
smaller, often only 10 feet or even less in height and assumes a sprawling 
form. The trunk is usually conicnl. sharply tai)erlug from a wide base, but In 
very dense stands the base is little swelled. Trunks are seldom perfectly 
straight, and in most old tribes they have one or two slight bends. They are 
always more or less fluted or infolded at the base, and are rarely full and 
round. Bark is thin on old trunks (about five-eighths of an Inch thick), 
affording but little protection against fire, which the trees rarely survive; 
ashy brown on the outside, and dear, reddish cinnamon brown when broken. 
The surface is irregularly and rather finely broken by shallow seams ; the thin, 
Gat ridges have freiiuent diagonal cross connections, and fiake off in long. 
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narrow strips. The Bat. blue-grwn a|)raj'a nre noticeably harab anil prickly 
to the touch. In thin respect uulike the smooth foliage of the aasoclnted western 
red cedar. The- scale-like leaves (Ag. 65), espe<-la1lj on thrifty leading branch- 
lets, have very diBtinctive, sharp, spreading points. The cones (fig. Cfi), ripe 




In late Seplemlicr or furly October, nre deep rusMet-bruwn. with conspicuous 
whitish blooui. Fniui 2 tr> i w-eds (llg. G5, o), of similar color, are borne under 
each of the i)crffct wne w-ales. 
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Wood, appropriately named " yellow " from its clear sulpbur-yellow color, 
exceedingly fine-grained; though light, it i8 comparatively heavy for its class, 
being from 10 to 12 pounds heavier iier cubic foot than western red cedar; 
elastic, but somewhat brittle, and firm, and splits and works very easily. It 
is remarkably durable when exiwsed to weather, earth, or water. I^gs of 
yellow cypress have lain on moist ground for half a century with little decay. 
The firm structure of the wood, together with the ease with which it is worked 
and tJie attractive finish it takes, renders it especially useful for interior finish 
and cabinet work, as well as for si)ecial uses requiring soft, light, durable wood. 
The comparatively limited supply of this wood is likely always to confine its 
usefulness to a few special but, nevertheless, important purposes. Very im- 
I)ortant as an associate with other trees capable of forming protective cover on 
cold, high slopes. 

I^NGEViTY. — Little is known of the longevity of yellow cypress. It grows 
very slowly in height and diameter, however, and doubtless is very long-lived. 
Trees from 15 to 20 inches in diameter are from 200 to 275 years old. Very large 
trunks are probably from 500 to 000 years old. Further records are desirable. 

RANOE. 

Coast and islands of southeastern Alaska and British Columbia and southward on 
coast and in Cascades through Washington and northern Oregon. North of Vancouver 
Island at sea-level to 3,000 feet ; in Cascades of Washington and Oregon at from 2,500 
to 7.000 feet elevation. 

Alaska. — Sea slope of Coast Range and Islands northward to Wrangell and to Prince 
of Wales Island, at from sea-level to tlml)erline (2,000 to 3,000 feet) ; scattered, forming 
about 10 per cent of stand, and best growth between 1,000 and 2.000 feet. Farther 
north, only in Isolated group at Sitka, at Icy Cape (Just north of Cross Sound), a 
single tree on Khantaak Island (Yakutat Bay), a few trees on Hawkins Island at east 
end of Prince William Sound, and on opimsite mainland, G or 7 miles from Orca ; 
small area on Glacier Island (Prince William Sound, Just west of Port Valdes). and on 
opposite mainland from Long Bay to Unganik Bay (Int. Ol"*, long. 147" 20'), the 
northern and western limits. locally note<l also on Ketchikan Creek and Shrimp Bay, 
at 700 feet ; RevIUaglgedo Island ; Peter's Mountain ; Pearse Canal, at 725 feet ; Kasan 
Bay ; Prince of Wales Island, and at Wrangell. 

BuiTisu CoLi'.MBiA. — Islands and sea aide of Coast Range, at from sea-level to 2,000 
and ,3.000 feet elevation as far south as northern part of Queen Charlotte Sound (north 
end Vancouver Island), and at higher elevations farther south. Occurs sparingly on 
Queen Charlotte Islands, on exi>osed west coast near sea-level, near Massett, at head 
of West Arm of Cumshewa Inlet and of Rose IIarlK>r, as well as other Inlets of Moresby 
Island ; abundant on mountains between 2,000 and 5.000 feet. Southward, leaving sea- 
4 level, it becomes general on slopes, appearing on Burrard Inlet at an altitude of 
several hundred feet ; common in northern part of Vancouver Island, short distance 
inland, on plateaus and mountains, and sparingly on Lake NImpklsh ; common iu 
southern part, at from 1.000 feet up. in Renfrew district on Mount Edinburg (3,250 
feet), and in Gordon River Valley; noted on Nanalmo River and Mount Benson (near 
Nanalmo). Inland on mainland, In Eraser Valley, to Silver Mountain (near Yale), at 
4,000 to 5.000 feet. 

Wa8IIIN<jton. — Frequent In Olympic Mountains and on west side of Cascades north 
of Mount Rainier, generally at from 2.000 to 7,500 feet ; less abundant farther south 
in Cascades and on headwaters of rivers on east side. Ridges of Olympics below 3,500 
feet, and to lowlands at mouths of rivers on Pacific coast ; locally noted on upper part 
of South Fork of Skokomlsh River. Not recorded in Coast Range south of Olympics. 
Washington National Forest (west side of Cascades), moist slopes and benches at from 
2,000 feet to 6.500 feet ; locally noted in Green and White River valleys. Washington 
National Forest (east side of Cascades), moist valleys or slopes near main divide, 
at elevations of 2,100 feet to G.OOO feet ; noted as follows : Skagit Pass ; Methow River ; 
Rattlesnake Creek ; Stehekin River down to within about 5 miles of Stehekin ; Horseshoe 
Basin, near Mount Amos ; Stevens Pass, at head of tributary of Wenache River ; 
Wenache River Valley ; Mount Stuart ; Yakima River Valley. Mount Rainier National 
Forest, at 2,G00 to 7.400 feet, forming 1 to 2 per cent of forest In White. Puyallup, 
Cowlitz, and Cispus river water sheds (west side of Cascades), and extending south- 
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ward to Mount Adams, but not In Columbia River basin ; on east side of Cascades, only 
In northern part on Natcbes, Tieton, Atanum, and Klickitat river watersheds. IxK>any 
noted on Mount Rainier, at 3,500 to O.fKM) feet — more common on north than on south 
side; Goat Mountains: Dewey I^ke (head of American River), at 5,300 feet. Not 
detected on Mount St. Helens. 

Obeqon. — West side of Cascades southward to Deer Creek (tributary McKlnzie River, 
T. 14 S., R. 6 E.), generally at 2.500 to 6,100 feet elevation. Ix)cally noted on Mount 
Hood at Crovernment Camp, and on north side (T. 1 N., R. 8 and R. E.) ; valley 
of Santlam River, at 4,000 to 5.000 feet ; between forks of Breltenbush River, at 4.150 
feet. Reported extending 150 miles south of Mount llood, but definite records of its 
occurrence there are lacking, as are also records of its reported existence In northern 
Idaho. 

OCCURRENCE. 

Common on bottomland, along streams, in basins, valleys, and gulches, and on moun- 
tain slopes. Where moisture Is deficient, confined chiefly to north exposures and north 
«ide8 of mountains, but where precipitation and humidity are great. exi>osure is less 
important, and the tree Is common on south sIoi)es. Chiefly In moist, rocky or gravelly 
soils of good quality : occasionally, of small size, on poor, dryish soils : very much like 
western red cedar in soil re<iulrements. Quantity and quality of soil more Important 
where moisture Is deficient (tr where evaporation Is rapid. 

Mainly bcattered singly or in groups : sometimes in pure stands of limited extent. 
Generally with Sitka spruce, western red cedar, western hemlock, grand fir, western 
yew, broadleaf and vine maples, and Sitka alder, in Washington. British (^olumbia, and 
south Alaskan coast region ; higher up, with black hemlock, lodgepole pine, alpine, ama- 
bills, and noble firs, Douglas fir, western larch, western white pine, and Bngelmann 
spruce. 

Climatic Condituix.s. — (Mimate of range generally favorable for tree growth. Sum- 
mers comparatively cool and humid, and winters not severe. Average annual precipita- 
tion from 20 to 100 Inches or more, from Oregon to Alaska. Changes In temperature 
are usually gradual, but In places mercury drops considerably below zero. In vicinity of 
ocean, climate is especially mild and uniform, while humidity and precipitation are par- 
ticularly great. 

Tolerance. — Not so tolerant as western red cedar and hemlock, but more tolerant 
than western white pine and noble fir. Under best conditions for growth it maintains 
fairly dense shade. Tolerance varies with soil, moisture, and climatic conditions. Less 
tolerant with age. Where soil and air are abundantly moist it thrives in the open; but 
partial shade and shelter (reducing evaporation and transpiration) are beneficial when 
soil moisture Is deficient. 

Repbodcctiox.- -Seeding habits not fully known. Produces cones rather sparingly, 
but with occasional rather good Ket»d years. Seed has only mo<lerate rate of germina- 
tion, with transient vitality. Reproduces itself freely under favorable conditions (moist 
soil and shade), but poorly In dry situations, (iermination and growth of seedlings best 
on moist moss, muck, and mineral soils. 

Lawson Cypress; Port Orford Cedar. 
ChamwcypartH lawsoniana (Murr.) Piirlatorc. 

DISTINGUISHING CHARACTERISTICS. 

On account of its groat beauty as an ornamental everjn'oen, Lawson cypress, 
the Port Orford Cedar of lumbermen, is widely known in this country and abroad. 
It Is little known, however, as a forest tree. It is the largest tree of Its ^enus 
and also the largest representative of its trll)e (Cupressineje) In North America. 
Height, from 125 to 180 feet, with a diameter of from 3^ to G feet. Trees 8 or 
more feet in diameter and nearly 2(10 feet high sometimes o<vur, but are now rare. 
In youth it is readily distinguished by its profusion of short, feather>', weeping 
branchlets of deep yellow-green, and its dense, sharply defined, pyramidal 
crown, which extends nearly to the ground and, in the oiH»n, is retaine<l for 
many years. At first the bran<*he« all trend upward, but gradually, as the tree 
groti's older, they l>ecome horizontal and dnwping, esi>ecially at the bottom of 
the crown. The tii)s of the leading branchlets and the fringy side sprays 
hang down conspicuously, ou old trees the leaf-covered twigs being shorter 



172 FOREST TREES OF THE PACIFIC SLOPE. 

and less graceful than on young trees. Forest-grown trees carry a short but 
otherwise similar' crown and have trunks clear of branches for 80 or 100 feet 
or more. Like those of the yellow cypress, trunks often have one or two slight 
bends and a broad, rapidly contracted base, which is somewhat flattened, 
hollowed or slightly fluted in places. The trunk form, however, is round and 
full above. The bark bears only a general resemblance to that of yellow 
cypress. This resemblance is due to the numerous narrow, diagonal ridges 
which conne<*t the larger ridges, as in the yellow cypress. It Is conspicuously 
thick — 6 to 8 inches or more at the base of old trunks — but thinner higher up. 
Deep, narrow seams divide an apparently separate outer layer of bark Into 
narrow, rather loose ridges, which separate into long strips, showing a dark 
red-brown underlayer of bark, which is strong and little broken. The color 
of the outer bark Is similar, but subdued by weathering. 

The minute scale-like leaves, on i)eculiarly flat sprays (figs. 66, 67), are 
soft to the touch. In strong contrast with the prickly feeling of yellow cypress 
leaves, and their points are shorter and blunter than those of yellow cypress. 
The leaves are closely pressed to the twigs, except on young trees and on main 
branchlets. The small berry-like cones (flg. 67) mature In one season, in the 
latter part of September or early in October. They are clear, dark russet- 
brown when they open in October. Some of them remain on the tree until 
the following spring. Two (occasionally 1) to 4 pale reddish brown seeds 
(fig. 67, 6, c) are borne under each iierfect cone-scale. The seeds have little 
buoyancy and are carried by the wind but a short distance from the mother 
tree. Seed-leaves are 2 and opposite, about three-eighths of an Inch long, 
flat, one-sixteenth of an Inch wide, pointed, and spreading. The succeeding 
leaves of the young seedling are similar, but narrower and shan^^r, and stand 
out from the slender stem at regular intervals. During the first or second 
season shorter, closely pressed, scale-like leaves api)ear on tiny branchlets, 
followed shortly by foliage of adult form. 

Wood somewhat lighter than yellow cypress wood, very fine-gralne<l, and 
faint yellowish white, with the slightest tinge of red. The wood has a most 
distinct, though faint, rose-aromatic odor, strong in green wood and fainter in 
seasoned wood and due to a resln.a it is rather hard and firm wood, works 
as easily as the choicest pine, and is very durable, without protection, under 
all sorts of exi)osui*e. In spite of its commercial excellence, the supply Is so 
limited that it can hardly last long or find use outside of a restricted region. 
Owing to the large clear sizes obtainable, it furnishes the best of saw-timber 
and is a forest tree of the first Importance. 

Longevity. — Few age determinations have been made of this tree, which Is 
undoubtedly long-lived. Trees from 16 to 20 inches in diameter are from 186 
to 225 years old. The largest trees would very probably be at least 500 or 600 
years old. 

RANGE. 

Coast of Bouthwestern Oregon from Cook Bay southward, within fog b«lt, to Mad 
River (near Humboldt Bay). Humlwldt County. <'al.. extending from within n few miles 
of sea to from 10 to 40 miles inland and reaching 5.000 feet elevation on seaward slopes 
of Coast Range. Noted at Crescent City. Cal., and In Humboldt County, on west side 
of Hoopa Valley, on Wilson Creek slope ; on trail between Hoopa Valley and Areata, 
about 4 miles west of Hoopa. at 1,800 feet ; farther west, In damp gulch between Red- 
wood Creek and Blue l^ke. A few outlying stations occur farther inland, as In Slski- 

" Continued inhaling of the odor from freshly cut timber produces an aggravated diu- 
retic effect upon the system. 
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em red cedar, Sitkn spruce, grand fir, western hemlock, and Douglas flr. With same 
species, but less abundant, in northwest California (swampy places near sea) and some- 
times with redwood and California laurel. Near coast, often gives way to Sitka spruce 
and grand flr, growing on higher sites with Douglas flr and western hemlock. Occa- 
sionally in sugar and western yellow pine forests on rather dry, sunny slopes. 

Climatic Conditions, — Climate characterized by moderate temperatures, heavy pre- 
cipitation with slight snowfall, high humidity, and many cloudy days. Temperature on 
coast between 10" and 95** P., and precipitation between 30 and 100 inches, with an aver- 
age of about 50 inches ; higher altitudes have greater seasonal and dally ranges of tem- 
perature and proportionately larger snowfall. However, the generally low range keeps 
this tree within modifying influence of the sea. Successfully cultivated in Europe and in 
northeastern United States under more severe climatic conditions than those of its native 
range. But it is sensitive to sudden changes in temperature and humidity, and suffers 
from prolonged drought, especially after rapid growth. Frost hardy except in early 
youth, and resists late frosts better than early ones, because it starts to grow late in 
spring. 

Tolerance. — Moderately tolerant of shade throughout life, but especially tolerant of 
heavy shade in early stages ; thrives also in open, provided the humidity of air is con- 
stant Responds readily to side shading, so that forest-grown trees produce straight 
stems of considerable clear length. 

Reproduction. — Very prolific annual seeder, 1)eglnnlng when about 12 years old and 
continuing to an advanced age. Seed generally has a fairly high rate of germination, 
but often a low one ; vitality transient. Germinates abundantly in shaded moderately 
open places, and considerably, also, in logged and burned-over areas. 

JUNIPERTJS. JUNIPERS. 

The junipers, some of which must, unfortunately, be called "cedars," are 
evergreen trees, either with branchlets closely covered by short, minute, scale- 
like, sharp-pointed leaves, arranjred in op'iwsite pairs, alternating around the 
stem (sometimes 3 in place of a pair), or with branchlets bearing much longer, 
needle-like leaves which bristle, or, at least, stand out loosely in groui>8 of 3 at 
regular intervals. 

Close, scale-like leaves are very often niarkeil with a pit on the back (figs. 68 
to 74.) When crushed the foliage emits a pungently aromatic odor. Junipers 
ore further characterized by their fine-grained, aromatic, durable wood, which 
is dull yellow brown in some species and a clear rose-purple red in others. The 
bark is rather soft and distinctly stringy — one species only having brittle, check- 
ered, hard bark. 

The fruits of Junipers, popularly called "berries," clearly distinguish them 
from the cypresses, which in the general api)earance of their foliage they resem- 
ble. The flowers are minute and Inconspicuous. Male flowers (pollen 1>earing 
only) and female (develoiiing into fruit) are borne on dllTereut trees, some- 
times, but rarely, both sexes oivurring on the same tree. The " berries " are 
morphologically cones ; the fleshy or berry-like covering made up of fleshy flower 
scales (similar at first to tliose of conifers, which develop into woody cones) 
which unite in growth so as to envelop the hard seeds (1 to 12 In number; 1 to 4 
in Pacific Junii>ers). l*olnts of the united flower scales, or tip of the ovules, 
can usually Ik? st»en more or less prominently on the surface of the mature fruit 
(flgs. 68 to 74). The l)errles ripen in one or in two seasons. Ripe berries are 
dark blue, red brown, or copper-colored, the surface covered (one Texan Juniper 
excepted) with a whitish bloom, which may be rubbed oflf easily, showing the 
ground color. The pulpy flesh of the berries is Juicy or mealy, sweetish, and 
strongly aromatic (due to the presence of resin cells). Birds eat the fruit of 
Junipers, but the hard, bony seeds are entirely unaffected by digestion, which, 
indeed, is believed to facilitate in some degree their germination. Both birds 
and mammals play a most im|)ortant part in the dissemination of these seeda 
Without their aid dissemination would be exceedingly slow on level ground, 
where the heavy berries lie as they fall beneath the mother tree. On sloge&^ 
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however, they may be carried far by water washing the surface soil and d^ris. 
The seed-leaves, 2 to 6, are usually needle-like, and the seedling leaves which 
follow these are similar in form ; but as the tree grows older these are replaced 
by the short, close, scale-like leaves or by the lance-needle-shaped leaves of 
adults. 

Junipers are small or, at most, only medium-sized trees. Their trunks are 
too short, small and poorly formed for saw-timber, though the wood possesses 
qualities which would otherwise adapt it for this use. They are largely used 
for post timber, fuel, and minor manufactures. Some of them are of the great- 
est value for fuel in localities where no other trees grow. Forestally Junipers 
are highly important. Their adaptability to dry, barren slopes and exposed 
situations renders them exceedingly useful in maintaining and extending tree 
growth where few if any other trees will thrive. 

Five tree Junipers inhabit the Pacific region. One extends from eastern 
North America across the continent to the Pacific northwest The ranges of the 
others lie wholly or in part within the Pacific States. Junipers are of ancient 
origin. Remains of them in Tertiary rocks show that they inhabited Europe 
ages ago. 

Dwarf Juniper. 

Juniperus communis Linnspus. 

DISTINGUISHING CHARACTERISTICS. 

Dwarf Juniper is more widely distributed than any other tree inhabiting the 
northern half of the globe. It is one of the most singular of our trees in that 
throughout its world-wide range it attains tree size only in a few counties of 
southern Illinois, where it is from 15 to nearly 25 feet high and from 6 to 8 
inches in diameter. Elsewhere on this continent it is a shrub under 5 feet In 
height, with numerous slender, half-prostrate stems forming continuous tangled 
masses from 5 to 10 yards across. It is said to sometimes become a tree from 30 
to 40 feet high In north Germany, where it grows extensively also as a low shrub. 
As a tree It has a very unsymmetrical trunk with conspicuous rounded ridges 
and Intervening grooves at and near the ground. It is clear of branches for only 
a few feet, and the crown, narrow and very open, has short slender branches 
trending upward. The bark is less than one-eighth of an inch thick, deep choco- 
late brown, tinged with red, and comiwsed of loosely attached, extremely thin 
scales. 

The dark, lustrous green, keenly iwlnted, needle-like, or narrow, lance-sbaped 
leaves (fig. OS), chalky white above, clearly distinguish this Juniper from all 
of the other native Ri)ecies. The leaves spread widely from the triangular 
branchlets in groups of 3 at rather regular intervals, those of each season's 
growth persisting for five or six years. Sharp-i)ointed leaves, similarly ar- 
rangeil but much shorter and more slender, are found on young Junipers of other 
species. A careful examination, however, will at once distinguish such leaves 
from the wider, more spreading leaves of dwarf juniper. The "berries" (fig. 
68) are mature at the end of the second summer, when they are very dark 
blue — ^almost black, coated with a whitish bloom. The top of the " berry '* is 
conspicuously marked by three blunt projections (points of the ovules). The 
soft flesh of the fruit Is dry, resinous-aromatic, and sweet containing from 2 
to 3 (sometimes 1) hard, bony seeds. The "berries" are greedily eaten by 
birds and by some mammals, otherwise they may remain on the branches until 
the following winter or spring. 

Wood, pale, yellowish brown ; heavy, rather tough, very fine-grained, and ex- 
ceedlngly durable. The tree is too small to be of any commercial value. It has 
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Bome Importance for the forester, beonuse It fonns n 
on the blgbest nnd most expoxed xlopea nnd creRtB, t. 
and elTectWely holds masRefi of fnow. 

LoROEviTT. — Very little la known of Its length of life. It probably IWea for 
several centuries. Trees from 2 to 4 Inches in diameter are from 25 to 33 yenra 
old. 




Fiwn OttenUni] to Aluka and In the east aoutb aloaj; the AppalachlaDi to Dortbeni 
OeorKli. to Oblo. MLrhlKsn, and northern Nchraska ; In Itoi'hy MuunlalDB (o Teiaa. New 
Mexico, and Arliona ; In Paclflc region aoulh to northern t'nlLromla, in AlaRku at sea 
IcTsI to 3,000, In CBlEfornln at H.300 to a.MW reel ; alau In Old World. 

AtiSKi,— North at least to Yukon Valley and weat to Ki-nal Ppnlnsula oD the 
PaclSe Coast. Noted about Arctic (Circle at Walker Lake aource of Sohok River (lat. 
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67" 10', long. 164** 30'), Klondike River near Dawson at about 1,500 feet (Yukon), 
Lewes River below Lake Lebarge at base Semenow Ilills (Yukon), Kenai Peninsula 
(west of Prince William Sound), White Pass at summit (2,880 feet). Lake Lindeman 
Just inland from White Pass (Yukon), shores Lynn Canal, from sea level to timberline 
3,330 feet, Chilkat River at Vanderbilt Point and elsewhere, Sitka. 

Bbitish Columbia. — Rocky Mountains of eastern British Columbia and through lnte> 
rior and coast ranges north to Alaska. Noted near west coast on Vancouver Island on 
summits of Mounts Benson (3,300 feet), Mark (3,000 feet), and Arrowsmith (5,900 
feet), and at Spence's Bridge (776 feet) on Thompson River Just above its Junction with 
Fraser River. 

Washington. — Mountain summits of whole State at 2,900 to 6,800 feet. Noted on 
northern Cascades (but not on Mount Stuart), Stevens Pass (4,050 feet at crossing of 
Great Northern Railroad), Olympic Mountains, Mount Rainier National Forest above 
5,500 feet. Mount Rainier on Nisqually River near Longmire Springs and up to 7,500 
feet. Mount Adams, Mount St. Helens, Loomis (1,200 feet, Okanogan County), but on 
Blue Mountains. 

Obeoon. — Summits of Cascades ; not in Blue Mountains. Noted on Mount Hood on 
north side at about 6,500 feet and on Mount Mazama. 

Califobnia. — South in Sierra Novadas to Tuolumne County, in coast ranges to Trinity 
County. Noted in Del Norte County, on Mount Shasta, encircling the peak near timber- 
line at 8,300 to 9,800 feet, above alpine lakes at head of Canyon Creek (Trinity County), 
west side Mokelumne Pass (Alpine County), and Mono Pass (Tuolumne County). 

OCCUBRENCE. 

On dry knolls, sandy flats, rocky slopes and ridges, interspersed among spruce and 
aspen, and enduring same climatic conditions. 

ToLEBANCE. — Very tolerant. 

Repboduction. — Fairly abundant seeder. Little known of seeding habits and repro- 
duction in wild state. 

Becky Mountain Bed Cedar. 

JunipcrU'S ttcopulorum Sargent 

D18TINGITI8HING CHARACTERISTICS. 

Rocky Mountain red cedar was long 8upr>osed to be a western form of the well- 
known "red cedar" {J. virgin iana) of northeastern United States. It differs 
from this tree in maturing its " lierries "' in two seasons instead of in one sea- 
son. The two trees are similar in general appearance, and the heartwood of 
l)oth is of a similar dull red color; but so far as now known, the western tree 
has a distinctly more western range. 

In ()i)en situations it is somewhat bushy, from 15 to 20 feet high, with a short 
trunk, from to 10 Inches through, and a rather narrow, rounded crown of large, 
long limbs, which trend upward ; often ihere are several stems together. In 
sheltered canyons, on the other liand, it has a single, straight trunk from 25 to 
30 or more feet high and from 12 to 18' inches through, with a slender, branched 
crown, and the ends of the branches and twigs are often so decidedly drooping 
or even pendent that in some sections the tree is known as a " weeping Juniper." 
The somewhat stringy bark, shallowly cut into a network of narrow seams and 
ridges, is red brown in color or, on the outside, grayish. Much more is to be 
learned regarding the characteristics of this really little known tree. 

The minute scale-like, pointed, often long-iwlnted. loaves (fig. 69) cover the 
slender 4-sIded twigs in 4 rows of alternately oi)iX)site pairs ; the back of each 
leaf usually has a long, indistinct pit (gland). The foliage varies from a dark 
green to a light green — the latter shade emphasized by a whitish bloom. Mature 
berries (figs. 61), 70) are smooth, are clear blue in color (from a whitish bloom 
which covers the thin blackish skin), and usually cx>ntain 2 seeds (sometimes 1) 
In a sweet, resinous puli>. Seeds (fig. 60, a) are iK)inted at the top end. 
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coneplcuouBly ^ooved. snil ninrked at the buse wltli a atiort. 2-imrted tujar 
fbllum). Number and cbnracter of seed leaves unkuown. 

Wood, (lull reil, or, move ottcn, nitlier tirlgbt, nwe-rwl ; fliie-grniiie<1. duriiljle. 
with II tbick liiyer of white KHpwnod. It Is suitable for the ooiiitnercliil uses to 
wblcb tbe eastern red cednr Is put. but slm^ the occurrence of the tree 1b xonie- 
wbat rare nnd scattered. It ix not likely to be of much Dconoinic Iniportxnce. 
Locally prized for |Kwts on account of Its duruhlllty. The Iriw deserves tbe for- 
ester's &ttentloa for plaQtlng, since It thrives on dry soils and. esi>eclDll,v, since 




the red wood Is valuable for pencils, for nblch tbe eamem supplj- of cedar la 
practlcallf exhausted. 

LONoEviTY. — Few reconls of Its age are available. It appears to gn>w very 
slowly and to be rather lonc-llved. Trees from (i to fi Inches in diameter ore 
from 130 to ITO .venrsi old. 
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Bbitibh Columbia and ALBEBTA.>-Ea>tern foothllU ot Rotkj HouDtalni wMtward 
tbrouEb loucbern British Columbia (here Id Calumbla River Viller, near Donald, Bhorea 
ot Kamloops. Francois, aod other lakeii). to Pacific Ocean: here on helgbta near Van- 
couver (Brltlah Columbia), and at Esqulnalt and Departare Bar on Vancouver Taland, 
and on imall lalaadi In Georgia Strnlt. A tree Jnolper found bb far north as Btlklne 
River, OD Telegraph Creek, Just east ot coast range, li probably tbla epecEei. 




WAsniKaroM. — Throughoitt enalem part below S.IXIO feet ; reappenra nest of Caacadea 
In arid localltlea, bb San Juan. Orcns. Sucla. and Pldalgo lalanda <Puget Sound), 
Olympic Mountalna, and Everett (SnohomlBh County). Locatty noted, eaat of Caacades, 
at Sentinel Blaffs (on Colambla River), PeBhaatln and Wenache (on WenBcbe River), 
near I^ke Cbelan from I^ke level (1,10S feel) to l.SOO feel, at lone (Btevena County), 
and at Spokane. 

Obegon.^ — ^Ifaatern part, probably Including Wen aha. Blue, and Povrder River and 
Bautbenatern mountalna. Locally noted In Walluin Gorne of Columbia Blver, below 
Juniper Canyon {rmalllla County), at 32T feet; Bouthweatern Blue Uountalna. be- 
tween Ontario and Harney, above 3.000 feet; western slope of Stelna Mountalna, at 
4,SO0 to 6,300 feel. 
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OCCUBBENCE. 

On dry exposed mesas, low, dry mountain slopes, and rather moist canyon bottoms 
(where best tree form occurs), in dry, rocky, sandy, or gravelly soil, but often very 
scanty in the latter sort. 

Nothing is known now of its sUvical habits in Pacific region, where it is compara- 
tively rare; but single trees or small groups are commonly scattered among piflon pine, 
one-seed Juniper, mountain mahogany, and narrow-leaf cottonwood, in Rocky Mountain 
range. 

Climatic Conditions, Tolebancb, and Reproduction. — Not determined. In pro- 
tected canyons and other sheltered sites, it appears to endure (in most soils) considerable 
shade of broadleaf trees, closely resembling Juniperua virginiana in this respect. Usually 
a prolific seeder. 

Western Juniper. 
Juniperus occidentaUa Hooker. 

DISTINQUISHING CHARACTERISTICS. 

Western Juniper, a high mountain tree, is chiefly known simply as "Juniper." 
Because of Its uniformly higher range it is not likely to be confounded with the 
California Juniper of a much lower zone, which It resembles in general api>ear- 
ance. Western Juniper has a round-topped, oi)en crown, extending to within a 
few feet of the ground, and a short, thick, conical trunk. Height, from 15 to 20 
or. less commonly, 30 feet ; only rarely CO feet or over ; taller trees occur in pro- 
tected situations; diameter from 1(> to 30 inches, exceptionally from 40 to 00 
Inches. The trunks, chunky and conical in general form, and with ridges and 
grooves, are usually straight, even In the most exposed sites, but are sometimes 
bent and twisted. With its stocky form this tree develops enormously long and 
large roots which enable It to withstand unharmed the fierce winds common to 
its habitat There is rarely more than from 4 to 8 feet of clear trunk, while 
huge lower branches often rise from the base and middle of the trunk like 
smaller trunks. Of the other branches, some are large and stiff, standing 
out straight or trending upward from the trunk, while many are short ones. Some- 
times the top is divided into two or three thick forks, giving the tree a broader 
crown than usual. In such cases, when the trees are growing in flats with deep 
soil, the crowns are dense, symmetrical, round-topped, and conical, and extend 
down to within G feet of the ground. Young trees have straight, sharply taper- 
ing stems and a narrow, open crown of distant, slender, but stiff-looking, long, 
upturned branches. Often In old age the branches are less vigorously developed 
and droop at the bottom and middle of the crown, but their tips continue to 
turn upward. The bark is a clear, light cimiamou-brown, one-half to 11 inches 
thick, distinctly cut by wide, shallow furrows, the long flat ridges being con- 
nected at long intervals by narrower diagonal ridges. It Is firm and stringy. 
Branchlets which h^ve recently shed their leaves are smooth, and a clear red- 
dish brown. The bark on them is then very thin, but later on it is divided Into 
loosely attached, thin scales of lighter red-brow^n. 

The short, pale ashy-green, scale-like leaves (figs. 71, 72) clasp the stiff twigs 
closely, the longer, sharper leaves of young, thrifty shoots spreading slightly 
only at their points. All leaves are prominently marked on the back by a glan- 
dular pit, whitish with resin. Groups of three leaves clasp the twigs succes- 
sively, forming a rounded stem with G longitudinal rows of leaves. The leaves 
produced each season die in about their second season, after which they are 
gradually forced off by the growth of the branchlets. The "berries" (figs. 71, 
72), one-fourth to one-third of an Inch long, mature about the first of September 
of the second year, when they are bluish black, covered with a whitish bloom; 
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tbeir skiD is tough, nnd only sllgbly marked at the top by tbe tlpB of 
the female flower scales. Tbe flesb Is scanty, dry, and contalos from 2 to 3 
bony, pitted and tn'ooved seeds, about ^hlch nre lai^ resln-cells (Bg. Tl, a). 
These Impart a an-eetish puut^Dt-iirouatlc taste to tbe t>errle8. Seed-leaves 2, 
needle-like, sharp-pointed, and about an inch long. Seedling leaves wblcb follow 




Pto. 71. — Jantperf 



these nre nlmllar In form, but much shorter, spreading in groups of three at close 
InterraiR. These leaves crow urndually shorter and closer in tbeir arrangement 
uulil oliout the third or fourth year, when a few twigs bear nbort leaves of adult 
form. 
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Wood, pale brown, tinged wltb red. Very flne-gralned, witb n Bllgbt aromntlf 
odor, and, like all of the brown-wooded junipers, remarkablf durable when 
exposed to weather or earth. It Is soft and brittle, and splits easll]-. In the 
latter two qualltiea It is so similar to the wood of the eastern red-wooded 




pendl "cedars" (J, virginiana nnd J, barbadctiitlx) that it would serve excel- 
lentlr tor lead-pencil wood; but tew (imsimiprs of pencil wood are familiar 
with It Tbe short, often very knotty trunks, much used for posts and fuel, fur- 
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nish poor saw timber, but would give good blocks for pencils and other minor 
commercial uses. As a forest tree, western juniper deserves special attention 
on account of its unusual ability to thrive at high elevations, on dry wind-swept 
situations. Few other trees can so persistently withstand such exposure. 

Ix)NOEViTY. — While the age limit of this tree has not been fully determined, 
it is known to be exceedingly long-lived. Its height growth is always slow, 
as is also its diameter growth when it is exposed, as it usually is, to fierce winds 
and grows rooted in crevices of rock. But even in such situations it grows per- 
sistently, producing thick trunks out of all proportion to its height The wood 
of such trees is very fine-grained, indicating very great age. In protected moun- 
tain coves and on flats with deep washes of loose earth, large trunks show their 
J^_ more rapid diameter growth in their coarser grain. Trees of this type, from 
20 to 48 inches in diameter, are from 125 to 300 years old. A study of fine- 
grained stems grown in exposed places would doubtless show large ones to be 
from 500 to 800 years or more old. 

BANGE. 

Idaho, southeastern WashioRton, and eastern Orof^on southward to southern Califor- 
nia. Arid hills and high plains of Idaho, southoastem Washington, and eastern Ore- 
gon ; also high elevations in Cascades of Oregon and Sierras of California southward, in 
latter State, at least to San liernardino Mountains. At north, possibly also in southern 
interior British Columbia, Montana, and in northern and western Nevada, but range 
there, as in Washington and Idaho, still imperfectly Icnown. 

Washington. — Only four localities Icnown in arid southeastern part— ^at 501 feet 
elevation in Ryegrass Coul^ (northwest of Fishhook Ferry) on Snalce RIyer, Franklin 
County ; Yakima Canyon bottom, Kittitas County ; Columbia River Canyon ttottom t>elow 
Sentinel Bluffs, at 1,800 feet, Douglas County ; north side of Columbia River, for several 
miles each side of mouth of John Day River. Should be detected elsewhere in State. 

Oregon.— -Arid canyons, bluffs and mesas throughout eastern part and ov both slopes 
of main divide of Cascades ; generally from 500 to 6,000 feet, but sparingly ^n west slope 
of Cascades, at 1.600 to 5,200 feet, and not on Umpqua-Rogue River Plvide nor on 
northern slopes of Siskiyous. Noted at Cor\'allis in Willamette Valley. East slopes of 
Cascades up to 6.000 feet elevation. East of Cascades, noted in Deschutes River Valley, 
on Columbia River and tributaries in nocthern Wasco County, and on Mutton Mountain 
plateau (between Simnasho and Warm Springs), at 2,900 feet, on Fly Creek Desert (be- 
tween Matolius Creek and Squaw Creek) ; from a point or 10 miles northwest of Fare- 
well Bend to Prineville and eastward to Wagontire Butte, where it is especially abun- 
dant. Generally distributed over Klamath-Dcschutes Divide and throughout Klamath 
River Basin eastward to Goose LAke National Forest, being common here on Drews, Dry, 
and Chewaucan creeks, and also in Warner Valley, where it grows on east and west 
sides of Warner Mountains. In northern part of State probably goes eastward tjirough 
Blue, Wenaha, and Powder River mountains. Noted on Columbia River and brikiches 
in north Wasco, Sherman, and Morrow counties, on south side of the Columbia, near 
Blalocks and on John Day River (Gilliam County), in Juniper Canyon at 950 feet, and 
on Columbia River (Umatilla County), and in Blue Mountains, generally t>elow pines, as 
in Maury Mountains and mountains south of Prineville. 

California. — Northeastern part and mainly on east slopes and summits of Sierras 
southward to the San Bernardino Mountains. At north, from ridges east of Surprise 
Valley (Nevada) and both sides of Warner Mountains, westward to Shasta River Valley 
at a point northwest of Mount Shasta ; here abundant at 2,500 to 3,500 feet from point 
few miles east of Edgewood northward to Little Shasta Valley, lower slopes of Siskiyous, 
and hills east of Ilornbrook. Reported in Trinity Mountains at high altitudes about 
alpine lakes at head of Canyon Creek. Locally noted in northern California as follows: 
Above Cedarville (Warner Mountains) ; Modoc Bluff, 6 miles west of Altnras, at 5,000 
feet; west of Warner Mountains in Fandango Valley; Upper Goose .^Lake Valley, at 
7,000 feet; Lower Goose Lake Valley; Devils Garden (west of Goose 'Lake), at 5,000 
feet, from lake to Willow Oeek — few miles southeast of Steel Swamp and southward to 
Warm Springs Valley, near Canby ; between Tule I-Ake and IX)st River; from point 15 
miles south of Tule I^ke to one 10 milos north of Lookout and eastward to Round Val- 
ley and Adin ; Pitt River (Modoc County), nt 4.000 feet; west of lower Klamath Lake 
from Brownell to Picard ; Klamath Hot Springs at Junction of Shovel Creek ^ with 
Klamath River; ridge east of latter, at 2,790 to 4,300 feet. Southward, from northern 
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California, ft extends east of Sierras into Nevada. In Plumas and Sierra counties, and 
generally in eastern Callfornian and trans-Sierran regions, it occurs at 5,000 and 8,800 
feet throughout main and secondary ranges north of Sierra Valley; also in a narrow 
fringe at lowest levels east and south of this valley, as well as throughout Truckee River 
hasin, except region around lakes Tahoe, Independence, Webber, and I>onner ; reaches 
western limits on summits of Grixsly Mountains, mountains west of Summit City, and 
canyon of South Fork of Yuba River. Locally noted in northeastern Shasta County, 
about Dana, head of Fall River, Bald Mountain (south of Fall River) ; northeast Lassen 
County western edge (5 miles west of Bieber) and eastern third of Big Valley and 
northward to Adln ; about Susanville (southern Lassen County), at 4,500 feet, and east 
of Long Valley (south of Honey Lake) ; borders of Sierra Valley (Plumas and Sierra 
counties), at 3,600 feet; Feather River at Otis Ranch; from Sierra ville to Loyal ton ; 
Rubicon River, 1 mile above Rubicon Springs ; Canyon South Fork American River, 1 
mile above Strawberry. Southward in Stanislaus National Forest, confined to summits 
of Sierras, «^Y,000 to 8,500 feet. Here locally noted as follows : Donner Peak, at 7,000 
to 8,300 feet (Placer County) ; Little Truckee — south of Lake Tahoe, Glen Alpine Can- 
yon, and Loon Lake (Eldorado County) ; Twin Lakes Hi miles west of Woods Ranch), at 
9,000 feet ; Hope Valley ; Upper West Carson River Canyon ; upper Silver Creek to Moke- 
lumne I^ass, and upper Mokelumne River (Alpine County) ; head of North Fork of 
Mokelumne River and Hermit Valley (on latter stream) ; west side of Sonora Pass, at 
8,000 feet, and westward to Eureka Valley, at 6,000 feet ; Tuolumne Meadows, Mount 
Lyell, Lyell Canyon, Unicorn Peak, I^arobert Dome, Tenaya Nunltak, Tenaya Canyon, 
Grand Canyon of Tuolumne River, slope west of Lake Tenaya, Overhang Rock (between 
Tenaya and Snow Flat), and Cathedral Peak (Tuolumne County) ; Yosemite National 
Park, at head. of Nevada Fall, at 6.000 feet, thence on trail from Little Yosemite to 
Cathedral Lakes, at 6,300 to 6,400 feet; 4 miles north of Dardanelles; Pacific Valley; 
Mokelumne Peak ; Lily Creek (branch Middle Fork of Stanislaus River) ; Mount Reba, 
at 8,000 to 10,000 feet. On east slope of Sierras, common above Jeffrey pine at high 
elevations; noted in West Walker Canyon (Mono County) between Antelope Valley and 
Bridgeport ; east side Bridgeport Valley ; canyon southeast of Bridgeport Meadows, and 
thence southward to Mono Lake, hills about Long Valley, Sonora Pass, and down to 
8,200 feet; Mono Pass in Bloody Canyon, Rock Creek (tributary Owens River). Abundant 
on ridges and summits in Sierra National Forest at 6,000 to over 10,000 feet elevation. 
Locally noted on headwaters of South Fork of San Joaquin River and its tributaries. 
Mono and Bear creeks ; Kings River Basin on its North, Middle, and South forks, at 
0,600 to 10,600 feet; Woodchuck Creek (tributary North Fork), Horse Corral Meadows 
(head of Kings River), Bubbs Creek (tributary South Fork) ; Kaweah River watershed, 
head of its East Fork, at 9,000 to 10.200 feet from Mineral King to Farewell Gap; 
Granite Mountain (head of East Fork), at 10,600 feet; head of Deer Creek (tributary 
Middle Fork) ; Kern River watershed, Whitney Creek at "Tunnel," headwaters of South 
Fork, Little Kern River (below Farewell Gap), and thence to North Fork; also near 
mouths of east and west forks. Abundant on Rock Creek (tributary Owens River). 
Reported on Panamlnt Mountains (east of Sierras) on north slope of Telescope Peak, at 
9,300 feet, far above </. utahensis, upper limit of which is 8,400 feet. San Bernardino 
Mountains, higher parts up to 9,500 feet ; locally noted on Mount San Antonio at about 
10,000 feet, and in Bear Valley, at 6.700 feet; on north side of Holcomb Valley, at 
6,700 feet, and near divide between Holcomb Creek and Mohave Desert, at 7,000 feet. 

Extreme southern range not determined ; possibly extends through San Jacinto 
Mountains and southward to Mount San Pedro Martir, northern Lower California, where 
it has been reported at 5,000 to 7,000 feet elevation. 

The distribution of this tree in the northern Rocky Mountains will be given 
in a future publication. 

OCCUBBENCE. 

Exposed high mountain slopes and canyon sides, in dry gravelly and rocky soils, some- 
times in crevices of rock. In very open, but practically pure stands, or scattered among 
Jeffrey and lodgepole pines. 

Climatic Conditions. — Similar to those of Jeffrey pine. 

Tolerance. — Imperfectly known. Appears to be decidedly Intolerant of shade in all 
stages of growth ; always grows in full light. 

Reproduction. — Very abundant seeder, but seedlings are only occasional and scattered 
in pure mineral soil. 
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Ut&h Jnnlpmr. 
Junlperui ulahensit (E^geltn.) Lemroon. 

niBTINGUIBHING CHARACTERISTICS. 

Utah Juniper Inbiiblts only a Bmnll pnrt of tbe PrcIAc region, its mala range 
lying east of this r^lon. Commonly a low, very sbort-trnnked, basby, or iiiaDy- 
Ktenioied tree from (! to 12 feet blgb and from 4 to 8 Incbes tbrougb near tbe 
grouud : sometliuee considerably tbicher, and vtth a wide, rounded, ratber open 




Fio. 73.- 






{■rown of numeroufi, uprlglit. crumpled limbs Tbe usually abort trunk Is apt to 
be iine-sided, with conspicuous hollows (or foldt>> nnd ridges Its tbin, whitlsb 
burk \s cut Into long, thlnnlsb scales. 

Minutp. stiiirp. si>iiie-lll(e. pnle .vellottfsh green leaves (flg 73), generallj' 
witbout u [lit (gliuid) on the back, lire mostiv in alternately opposite pairs, and 
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closely overlap each other In 4 rows on the slender, stilT-looking twigs; some- 
times arranged In 6 rows with three leaves at a joint. Leaves of vigorous 
leading shoots are much larger and keenly pointed, while those of seedlings are 
needle-like. The twigs appear round. leaves of each season's growth persist 
ten or twelve years or more. Bark of larger twigs which have shed their leaves 
is pale reddish brown and scaly. Ripe berries (fig. 73). matured in the fall of 
the second year, are covered with a whitish bloom which, when rubbed off, 
exposes a smooth red-brown, tough skin. They usually contain one seed (occa- 
sionally 2), which is pointed at the top end, prominently and sharply angled 
(flg. 73, a), and marked nearly to the top by what appears to be scale-like basal 
covering (the seed scar), to which the thin, sweet pulp is attached. The surface 
of the berries shows projecting points (ends of minute flower scales). Seed- 
leaves, usually 5, but ranging from 4 to 6 ; iwinted. 

Wood (commonly called "cedar" or "juniper"), light yellowish brown, with 
a very thick, white sapwood ; the durable lieartwood has a less pungent " cedar " 
odor than that of other juniiKjrs. The tree is too small and ill-shai>ed for com- 
mercial use, though it finds important domestic use for fuel and posts wherever 
it is sufficiently abundant. 

Longevity. — Few records of its age are available. Probably rather long-lived. 
Trees from 6 to 10 inches in diameter are from 145 to 250 years old. 

BANGE. 

Southwestern Wyoming, Utah. Nevada, and western Colorado to southeastern Cali- 
fornia and northwestern Arizona ; common throughout desert parts of this region, and 
generally at from 5,000 to 8,000 feet elevation. 

California. — Desert ranges east of Sierras. Abundant along summit of White and 
Inyo mountains, except highest peaks, descending on east slope of White Mountains to 
6,700 feet. Common in I'anamint Range on northwest slope of Telescope I'eak, extend- 
ing from 6.300 to 8,000 feet and sometimes higher. On Grapevine Mountains, on Provi- 
dence Mountains above 5,000 feet. Less abundant in range westward, as in that part 
of Panamint Mountains near Jackass Spring, and on Coho and Inyo mountains ; absent 
from Argua Mountains and not yet detected on east slope of Sierras. 

The detailed range of this Juniper in the Rocky Mountain region will be dealt 
with in a future bulletin. 

OCCURRENCE. 

On desert foothills and mountain slopes. In dry. rocky, gravelly, and sandy soils. In 
extensive, rather open and scattered pure ;;rowths, or mixed with one-leaf pine and 
desert shnibs. 

Climatic Conditio.vs. — Characterized l)y great aridity, high temperature, and small 
precipitation. 

TOLEBANCB AND Repboduction. — Little known ; probably similar to California Juniper. 

California Juniper. 
Juniperua calif ornica Carri^re. 

DISTINGl ISHING CHARACTERISTICS. 

California juniper is commonly known as "Juniper" or "cedar." It<» much 
lower altitudinal range serves, however, to distinguish it roughly from the 
western juniper. The exact lines where the two trees (similar in appearance) 
approach each other have not been fully determined. Casual obsen-ation 
might confuse one tree with the other, particularly j-oung trees without fniit. 
California juniper may be distinguished by several fairly prominent characters, 
which should l)e carefully noteil. Among these, and most conspicuous, is tho 
deeply infolded or flutiMi trunk, which is straight and less tapering than the 
fuller, more rounded, and only slightly grooved trunk of the western juniper. 
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The crowQ form rarles from a low. open, bnsby, broad, round-topped tree nnder 
10 feet lu height to one with a t-ouioiil ctowii 20 or 25 or. sometinieB. 30 feet 
high. The short, clear part of the trunk Is rarely more thnu from 10 to 20 
Inches In diameter. The branches often become large and greatly distorted 
In old trees, much as In the western Jnnlper. The bark, outwardly weathered 
to a gray color and red-bronn beneath Is In contrast with the clear, light 
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' cinnamon-brown bark of Its relative. Brancblets itfter losing their leaves, 
liave thin, scaly bark of pale nsby-brown color , those of the western Janlper 
are reddish brown. 

The pule yellowish green color of the foliage Is fnlrly distinct from the 
pale nHliy-greeu fiillnge of western juniper. The light red brown "berries" 
fSff. 74), (jiie-fourtb to nearly one-half Inch In length, and maturing by about 



FOREST TREES OF THE PACIFIC SLOPE. 189 

the first of September of tlie seinmd year, are In sliari) contrast with the bluish 
black, white-coated fruit of western Juniper. The loose, exceedingly thin, pa- 
pery skin of the fruit, though covered with a white bloom like that of tlie 
western Juni|)er, is readily distinguished from the tough, thick covering of the 
" berries " of the latter trt»e. The berries are smooth excvpt at the top end, 
where the tii>s of the female flower scales project slightly. The dry, mealy 
pulp, sweet and somewhat fibrous, is without resin-cells, which are a promi- 
nent feature of the other Junii>er*s fruit. See<ls, from 1 to 2, are more or less 
angular and often irregularly gr<M)ved and ridged (fig. 74. a), but lacking the 
minute pits of western Junif>er. The minute, scaU^-like leaves have a glandular 
pit on their back and arc arranged 3 In a group on the roundish stout twigs 
(fig. 74). The leaves of young, thrifty shoots and young seedlings, very keenly 
iwinted and spreading, are distinctly whitened on their top side. The 4, 5, or 
G seed-leaves common to this Juniper distinguish it from western Junli)er, 
which has only 2 seeil-leaves. They are bristle-like, shaip-iwlnted, and rather 
rigid. The later growtli of the see<Uing and the form and arrangement of Its 
leaves are as descrilKHl for the western Junii)er. Wood, hardly to be distin- 
guished from that of western Junii)er. Economically, Its field of usefulness is 
practically the siime, while as a forest tree it merits special attention for its 
remarkable ability to thrive on low, desert sh>pes and plains, where, with little 
else but yuccas, pinon, and Sabine pines, it helps to form the only tree growth. 
Longevity. — No rei-ords of its age are available. It Is l)elieved, however, 
that It attains an age of about 200 or 250 years. A thorough study of its 
longevity Is required. 

l{AN(iK. 

Central California to northorn I^wor i'allfornla. Innor California coast ranges south- 
v/ard from lower Sacramento Ulver Valley t(» Tpliachapi MotintainH : thence up western 
foothills of Slorras a short distance northward to Korn River Valley, and eastward 
through southern coast mountains to their desert slopes : southward to Cuyamaca Moun- 
tains, and into northern Lower California ; gonrrally at 2.000 to 4.(M>0 feet elevation. 

California. — North limit in Sacramento Valley unknown, but reported In (Jlcnn 
County (Stony Creek National Forest) on east slope of Inner Coast Kan^e along foothills 
up to 4.000 feet ; probably extends Into Lake County. Locally noted on St. Johns and 
Snow mountains and Copper Hnttes, at l.ooo feet : Klk Cre<'k foothills (northwest Colusa 
County) from Sites to Stouy F«>rd, and west of Fout Sprln;;s (base of Snow Mountain) 
northward into CJlenn County. Much more abundant south of San Francisco Way 
throughout coast ranges from Mora;:a Pass and M(mte Diablo southward. Locally not(»d 
nn follows: San Itcnitn Count ii: On divide between Topa Valley and San Itenlto. at ller- 
nandeas southward and eastward to New Idria Mine ; Fresno County: Mountains of south- 
western boundary Ix'tween Coallnjra and Priest Valley; hills about Prb'st Valley (Mon- 
terey County). San Luiit ObiKpo Count]/: On hills west of Carrizo Plain and along San 
Juan Creek; Santa Barbara National Forest, In Santa Maria, Santa Ynez. Santa Bar- 
bara, Matillja, Piru-Sespe. Newhall, and Elizabeth river basins; most abundant on 
desert (north) slopes, where, with pinon pine. It forms a belt around bas«» and lower 
ridges of mountains up to 5.000 feet. Occurs similarly In canyons of Tehachapl .Moun- 
tains, as In Tejon Canyon. Northward sparlnjrly In chaparral and oak belts of Sierras to 
Kern Ulver Valley, where its north«»rn limit is the vicinity of Kernvllle, or possibly Trout 
Meadow, just south of Kern Lakes, on Kern River: southward on South Fork of Kern 
River from point 7 miles south of Monache Meadow down to repion of Walker Pass, at 
elevations b<»tween 2.500 and about .5.1(M) feet. Reported in the Sabine pine belt of 
western Sierras foothills in Mariposa County, at point about .'i miles north of Coulter- 
vllle at top of Merced River Canyon along road from Coultervllle to Mariposa, and near 
mouth of Colton Creek. Locally noted on west slope of Piute Mountain Just south of 
Kern River gap, at ,S,000 to 4,000 feet; at Ilavilah on Clear Creek id miles south of 
Palmer Ranch): Callente Creek to Piute post-otflce. at 2.000 to 5.000 f<»et ; Walker 
Basin. More abundant on desert sIopi>s of San fiabrlel and San Bernardino mountains, 
here, with plfion pine, forming a belt around bas«' <if mountains at :t.50O to 4,<M»0 fiM'l 
elevation, extending down amonp tree yuccas of Mohav(> iK'sert, and southward to San 
Gorgonio Pass (south of San Bernardino Mountains). On north slope of Sierra Liebrc 
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Range opposite west part of Antelope Valley, Cajon l*as8 up to 4,000 feet ; Boledad Pass, 
at 2.700 feet ; also occasionally In interior and on southern slopes of these ranges, as 
CaJon Pass, San Fernando Valley, San Gabriel Wash near Los Angeles, vicinity of Pasa- 
dena, and Mill Creek (San Bernardino Mountains). Southward, it follows coast moun- 
tains, occurring on both east and west slopes ; at Mexican line from near Mountain 
Spring, at 2,700 feet; across Wagon Pass, at 3,117 feet, and down west side to Jacumba 
Hot Springs, at 2,822 feet, and possibly farther west. 

LowBB California. — Reported from both east and west sides of lower slopes of 
Mount San Pedro Martir as far south as Trinidad Valley and Las Encinas (near San 
Tomas). 

OCCURRENCE. 

On very dry mountain slopes and barrens, on canyon sides in rocky, gravelly, or 
bandy soils. Frequent and most typical on seaward slopes of Coast Range. 

Sometimes in pure open stands, or predominating in nearly pure, very open stands 
of limited extent or in groups, but often mingled with one-leaf pliion pine. Sabine pine, 
mountain mahogany, and blgcone spruce, and occasionally with straggling western 
yellow pine, Douglas oak, and tree yucca ; in Lower California, with plfion pine, mesquite, 
manzanitn, and yucca. 

Climatic Conditions. — Climate characterized by long, very dry summers, often lim- 
ited or deficient precipitation, except for desert plants (mostly winter rain). Seasonal 
temperature, about 15" to lOO' F. 

ToLEiiANCE. — Little known of its tolerance, but apparently requires abundant light 
throughout life. 

Reproduction. — Prolific seeder. Actual seeding habits undetermined. Seed germi- 
nates on exposed mlnernl soil, but only when sufficiently buried by washing, or other 
favorable accident, to be moist. Reproduction rather scanty. 

Family TAXACEiE. 

Trees (and shrubs) which l)eIonj; to this family — ^j'ews or yew-like-trees — 
differ from the cone-bearers in producing male flowers on one tree and female 
flowers on another (very rarely both kinds of flowers on different parts of tho 
same tree). Conifers have flowers of both sexes on different parts or branches 
of the same tree. There are fewer seed-bearing trees, therefore, since only trees 
t>earing female flowers have seed. Moreover, in thinning a stand of Taxaceous 
trees care should be taken to preserve both male and female trees as near to 
each other as possible if reseeding is exi>ected to take place. Pollen of the male 
flowers must be carried by the wind to the female flowers. If male trees are 
distant more than 2.") or .SO yards from the female tree, only the strongest 
wind, blowing at the right time, will effei't fertilization. 

The leaves are evergreen, flat, and narrowly lance-shaped, and appear to 
grow (native species) in spreading lines on two opposite sides of the branches. 
The fruit (seed) is different from that of conifers in being almost or entirely 
enveloped in a pulpy covering. In the yews of this group it is a minute, berry- 
like cup, bright colored, juicy and sticky when broken, while in other meml^rs 
of the family the covering is firm, practically c»omplete, and similar to an olive. 

TX7MI0N. STINKING CEDARS. 

Stinking cedars are littIt»-known trees which for many years were erroneously 
classified under the generic name Torreya, Only a few years ago it was found 
that this name had previously been applied to an entirely different plant« 
*• Torreya," ** nutmeg,*' and " stinking cedar " are the common names for them. 
They are characterized by their stiff, flat, lance-shaped, needle-pointed leaves 
(fig. 75), which grow in two rows from opposite sides of the branches and are 
somewhat spirally arranged, and by the pungently aromatic or ill-smelling 
(fetid) odor of the leaves and of the green bark, the odor being most pro- 
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nounced when they are crushed or bruised. They form pyramidal crowns in 
youth, while in old age the crown becomes round-topi>ed. The crown is some- 
what open, and the branchlets droop rather conspicuously. Male and female 
flowers are each borne on different trees. Male flowers (pollen bearing only) are 
small, bud-like, and numerous on the under sides of the branches at the bases 
of the leaves produced the previous season. Female flowers, which develop 
into a greenish or purple, thin-fleshed fruit resembling an olive or a nutmeg, are 
also small, but much less numerous, and grow on the lower sides of the 
branches from the bases of new leaves of the season or of the previous season. 
The thin, tough skin of the fruit is resinous, and the seed has a smooth, hard 
shell. Seed-kernels are characteristically wrinkled, the surface appearing to be 
infolded, as in a nutmeg. Seed-leaves, 2. The bark is thin, and is distinctly 
and narrowly seamed and ridged. The trunk, rarely full and round, tai^ers 
slowly, and is usually slightly bent A notable characteristic is the production 
of thrifty permanent sprouts from cut stumps. Wood, moderately light, hard, 
and fine-grained, clear lemon-yellow color, exceedingly durable under all kinds 
of exi>o8ure. Our species are so rare or are so limited in occurrence as to be 
of very little commercial use, for which, however, the extreme durability and 
good working qualities of their wood fit them. They are trees of only second- 
ary importance to the forester, and are mainly useful for maintaining a pro- 
tective cover on the borders of narrow mountain streams, in rocky coves and 
gulches. 

Two s|>ecies only are indigenous to the United States. One is confined to 
Florida and the other to California. Trees of this group are of ancient origin. 
Species of them inhabited the Arctic Zone in the Tertiary period, and later Inhab- 
ited portions of Europe, where they became extinct. 

California Nutmeg. 
Tumion calif ornicum (Torr.) Greene. 

DISTINGUISHING CHARACTERISTICS. 

California nutmeg is a rare tret* of small size. It Is called nutmeg from the 
fancied resemblance of its seed-kernel to the nutmeg of commerce, which belongs 
to a different and unrelated family of broadleaf plants. It is locally known as 
** stinking cedar " and " stinking yew,'* on account of the disagreeable odor 
omitted by Its green parts and, to some extent, by its green wood when bruised. 

In youth and middle age it has an open, wide, pyramidal crown which in the 
open extends to the ground. The slender branches stand out rather straight 
from the trunk in formal circles, and are somewhat drooping at their extremi- 
ties. Crowded in a dense stand, it bears a short, conical crown on a clear 
trunk, while old trees under such conditions have rounded, dome-like tops. The 
trunks, which are rarely straight, are clear of branches for two-thirds of their 
length, and are from 35 to 50 feet high and from 8 to 20 Inches In diameter. 
Under conditions especially favorable for growth It is 75 or 80 feet high and 
from 2 to 3 feet in diameter; but such dimensions are exceedingly rare. The 
tnmk is uneven, almost never full and cylindrical. Bark, one-third to five- 
eighths of an inch thick, is finely checked with narrow seams and short, narrow, 
loosely scaly ridges, with frequent side connections; rather soft, outer layers 
easily scaled off ; outwardly weathered to an ashy yellowish brown. 

The fiat, glossy, deep, yellow-green, lance-shaped, keenly pointed leaves 
(fig. 75), and particularly their sharp aromatic odor when bruised, distinguish 
the tree ; green bark and branchlets also emit, when bruised, the same disagree- 
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'Hlor. The fruit (Sis. "'> matMivo hy ear\y aotnmn of Ibe Arst twiiKni, 
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Longevity. — Very little is known of the age, but it Is believed to be a long- 
lived tree. It appears to grow persistently, but very slowly, in height and diam- 
eter, as shown by its small size. Trunks from 4 to 8 inches in diameter are 
from 60 to 110 years old, and those from 12 to 18 inches through are from 170 
to 2(j5 years old. Further study of its growth and age is required. 

RANGE. 

Central California, on coast ranges and west slope of Sierras. 

Coast ranges, from Big River (Mendocino County) to Marin and Napa counties and 
south of San Francisco Bay region to Santa Cruz Mountains < Santa Clara County). 
Noted as follows : Memlocino County: West slope Coast Range north to Big River near 
Mendocino ; on hills east of Russian Hlver Valley bordering road from Ilopland to High- 
land Springs, growing on both sides of Mendocino-Lalce county boundary, especially on 
south side of gulch leading to Russian River Valley ; western part Stony Creek National 
F'orest, In lower forest belt. Lake County: Bartlett Springs (east Lake County) ; west of 
Clear Lake from point about 5 miles west of Highland Springs to Ilopland, continuing over 
summit into east Mendocino County; east side of Mount St. Helena (large trees in 
canyon below Tollhouse) ; canyon of Putah Creek (road from Middletown to Cobb Valley). 
liapa County: South slope of Mount St. Helena between 2,500 and 3.G00 feet, and 
probably higher; Goat Rock (about a mile south of Tollhouse), on ridge forming east 
boundary of Napa Valley. Sonoma County: Big Sulphur (or Plnton) Creek Canyon 
(vicinity of Geysers) ; Dutch Bill Canyon (near Meeker). Marin County: Mount Tamal- 
pals, in many gulches, canyons, basins, and chaparral main ridge; Cataract Canyon, 
notably near lower fail, at about 1.000 feet. Santa Cruz County: Near La Honda and 
sparingly In other localities (Santa Cruz Mountains). Sierras, west side from north- 
eastern Tehama County, on southwest slope (Mill Creek) of Lassens Butte, at about 
4,800 feet, to Tulare County (T. 21 S., R. .30 K.). occurring sparsely in gulches and 
canyons, at from 2.000 to 4,500 feet. Next stations southward from Lassens Butte are 
Deer Creek Canyon (south Tehama County) and canyons of Chico and Butte creeks 
(northwest Butte County); 30 miles southward, on upi)er Yuba and Feather rivers; 
noted near Dobbins (Just west of Oregon Hills, Yuba County). Stanislaus National 
Forest, very rare In Kidorado and Calaveras counties : here noted on Empire Creek 
(tributary South Fork of Am<»rlcan River), at 2,500 feet elevation ; on north slopes of 
South Fork of Mokelumne River, at 2,000 to 2,500 feet; San Antonio Creek (tributary 
South Fork of Calaveras River), at 2,000 feet, and on South Fork of Webber Creek, at 
3,000 feet. Southward, In Tuolumne County near mouth of South Fork at Colfax 
Springs ; in Mariposa County, found at Mariposa and on Merced River In lower Yosemite 
Valley; near Dinkey BIgtree Grove (T. 10 S., R. 20 E.) and on Mill Creek (tributary of 
Kings River, T. 14 S., R. 27 E.) In Fresno County; In canyons along stage road to 
Giant Forest; In Sequoia National Park on road to Mineral King; East Fork, and other 
branches of Kaweah River, at ;j.J»50 to (J.ooo feet ; locally noted in Coffeepot Canyon 
(tributary East Fork Kaweah River), on stream near Comstock Mill, and on Kaweah 
River between Kane Flat and BIgtree Canyon, l^iwer courses of Tule River branches 
and southward (to T. 21 S., R. 30 E.). Detailed range not fully determined. 

OCCURRENCE. 

In moist gravelly or sandy gulches, springy coves, and narrow watered canyons. De> 
pendent upon soil moisture. Forms dense thickets alone or occurs In mixture with 
canyon live oak, white alder, western sycamore, broadleaf maple. 

Tolerance. — Very tolerant of shade throughout life. Its own dense shade often ex- 
cluding other growth. 

Reproduction. — Seeding habits not determined. Reproduction confined to moist ex- 
posed soil or litter where seeds are fully covered by floodwaters ; usually rather scanty. 

TAXUS. YEWS. 

The yews, very distinct as a group, are not strikingly distinct as species. 
There is great Kiinilarlty in the api)earance, structure, and qualities of the wood 
of different si»ei'les, and also In the general api)earance and form of the foliage 
and fruit. The shai>e and habit of growth, and minor differences In the form and 
color of the leaves, are nniinly relle<l ujwn to distinguish the different si>ecies. 
They are world-renowned trees. The wood of one si>ecles inhabiting Europe, 
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Asia, and Africa was long used by ancient tribes for bows, tbeir most important 
implements of war. 

The leaves, which remain on the trees for many years, are flat, narrowly 
lance-shaped, and sharp pointed ; by a twist at their bases they appear to grow 
in comb-like lines on two opposite sides of the branches, but as a matter of fact 
they are arranged somewhat spirally on the branches. Male and female flowers 
are each borne on different trees. (Exceptionally flowers of both sexes occur on 
different branches of the same tree.) Male or pollen bearing flowers are small, 
j-ellowish, bud-like, borne singly and rather abundantly on the under sides of the 
branches; female flowers, small and greenish, occur similarly on the branches, 
but are much less numerous. The latter develop into a fruit which ripens in one 
season and usually falls from the tree shortly after maturity. The fruit is 
berry-Ilke, the single hard seed api)earing to be embedded nearly to its ix>int in 
sweetish, mucilaginous, bright coral-red (but not poisonous) pulp. Seed-leaves, 
regularly 2. The purple or brown bark is very thin. Wood, exceedingly fine- 
grained, and ranging in color from clear rose-red to dark reddish brown. It is 
extremely durable under all kinds of exposure. 

Yews are small trees which live to a great age. A marked characteristic is 
their ability to produce permanent sprouts from cut stumps, and to grow from 
cuttings. Four si^ecies are indigenous to North America. Three inhabit the 
United States and adjacent portions of Canada, while a fourth appears to be 
confined to Mexico. One of our species, limited to Florida, Is a small tree; 
another, a shrub, grows in the North Atlantic region ; while one, a tree, inhabits 
the Pacific forests, extending northward into adjacent Canadian territory. 

Western Tew. 
TaxuH hrevifolia Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Western yew is little known except to woodsmen in its habitat, where it is 
called simply " yew." The more distinctive name suggested is desirable in view 
of the fact that two other yews occur In the United States. 

A small tree, from 20 to 30 feet high and from to 12 inches in diameter; 
much less commonly from 35 to 50 feet in height, and very rarely from (50 to 
75 feet, with a diameter of from 18 to 30 inches. Trunks are straight and coni- 
cal, but conspicuously ridged and fluted by an apparent infolding of the sur- 
face. The diameter growth is often excentric (larger on one side of the pith 
than on the other). Except in larger old trees, an open conical crown extends 
nearly or quite to the ground; the slender branches stand out straight, often 
somewhat drooping, while from their sides and extremities very slender branch- 
lets hang down, so as to give a weeping appearance. This habit is strongly 
marked in trees growing partly or wholly in the open, where the leafy branch- 
lets are very much more numerous and dense than in deep shade. The bark 
is conspicuously thin, rarely over one-fourth of an inch thick, and comjwsed of 
thin, pai)ery, puri>le. easily detached scales, beneath which the newer bark is a 
clear rose- or purple-red. The deep yellow-green leaves (fig. 76) are soft to the 
touch, and much paler on their under sides than al)ove. Those produced in a 
season perish in about five years ; occasionally a few green leaves are found on 
iwrtions of G to 9 year old branches. The bright coral-red fruit (fig. 76), ripe 
in September, begins to fall during Octol)er. It is often eaten by birds for 
the sweetish mucilaginous covering, but the hard shell of the seed is unaffected 
by digestion. The attractiveness of the fruit to birds serves as an important 
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meaoB of dieaemlnatlng tlie seed, which otherwiew would not bo carried far 
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cabinet work. As a forest tree, It Is only of stHM)ndary Importance, on account 
of its raritj' and tlie fact tliat larger and more generally useful timber trees 
grow abundantly in the same range. Through its remarkable tolerance of 
dense shade it can assist in forming low protective cover in moist coves and 
can>'ons and at the heads of streams. 

liONGEViTi'. — Age limits of this yew have not lieen fully investigated. Growth 
in height and diameter are very slow, especially under deep shade, where, how- 
ever, it maintains itself most persistently, indicating that it is long-lived. 
Few representative sizes have been studietl. Tn»es (» Inches in diameter are 
from 75 to 00 years, while those from 12 to 20 Inches in diameter are from 140 
to .245 years old. The largest trees are l»elleved to be about 350 or 375 years old, 

RANGE. 

Pacific coast region south from the southern tip of Alaska (Annette and Oraylna 
Islands) and east to Sellcirk Mountains; throujrh western^ Oregon and Washington to 
California (coast ranges south to southern Lake County and western slopes of Sierra 
Nevada to Tulare County) ; mountains of eastern Washington and Oregon and Montana 
(east to western slope of Continental Divide, south at least to south end Bitterroot 
Mountains, Idaho, and Swan Lake. Montana). 

Alaska. — Noted only on Annette and Oravina Islands at southeastern end, but prob- 
ably also on neighboring Islands and mainland. 

British Columbia. — Islands and sea side of Coast Range, extending some distance 
up Fraser River and reappearing farther east in Selkirk range. Queen Charlotte 
islands, confined to liordors of inlets ; noted on Cumshewa Inlet from Clew to head of 
West Arm, on shores of Prevost Island and south end of Moresby Island, Skidegate 
Inlet, and near Massett. On mainland noted on lower Skeena River, on F>aser River 
up to Chapmans Bar noar Susiiension Bridge, and Co<iuIhal1a River up 20 miles above 
Hope. Vancouver Island common near coast, noted from sea level to iKH) feet on 
southwest end In Renfrew district and near Victoria. Farther east on both sides of 
Selkirk Range north to Beaver <^reek ut li,r*i)0 to 4,0<H) feet ; noted on Kootenai I«ake 
and west of it between Sproats Landing and Nelson. 

Washington. — Douglas fir forests west of (^ascades and moister parts of yellow pine 
forests east of Cascades, extending higher on lH)th sides of the range into western 
white pine forest (at sea level to 5.000 feet). Eastward through mountains of northern 
and eastern parts of State. (West) Washington National Forest generally 1)elow .3,000 
feet. (Rust) Washington National Forest only detected on Stehekln River, in Horse- 
shoe Basin, at Nuson City (Chelan County), and in some mountain passes at 3,300 
to 5.000 feet. Yakima division Washington National Forest up to G.OOO feet, noted In 
Kittitas County. Mount Rainier National Forest generally below 4.200 feet; locally 
noted on upper NIsqually River, Mount Rainier iN'tween Ixingmlre Springs and Paradlae 
Park, and on a summit 8 miles southeast of Mount Rainier at 0.000 feet. Olympic 
Peninsula common ; noted at Arbutus l^oint, in Quoniult Indian Reservation and on 
Admlralt}' Inlet at Port Townsend and at Port Ludlow. Blue Mountains and infre- 
quently along streams near I'uUman (Whitman County). 

Okegon. — West side of Cascades and Blue Mountains up to G.OOO feet. Not detected 
In Coast Range. Cascade (North) National Forest, west side below 2,100 feet In Doug- 
las fir forest, but occasionally reaching 5.000 feet : noted locally at Portland. Clackamas 
River Canyon, between Portland and Mount Hood, and south of Mount Hood on Camas 
I'ralrie. Cascade (South) National Poorest west side of Cascades and north aide of 
/^Isklyous : locally noted near Sawtooth Mountain (T. 25 S.. R. E.) above 6,000 feet. 
road from Rogue River to Crater Lake at 3.500 feet, headwaters of Rogue River In 
("uscudes and of Bear ('r<*ck In SiKklyous, especially T. 38 S.. R. 4 E. 

('ALiFouNiA. — Northern coast ranges from western Siskiyou and Humboldt counties 
southward to Mendocino, Mendocino County, and Mount St. Helena, I^ke County. Not 
detected In Del Norte County and in Kcneral not extending west quite to coast : east 
to Marble Mountain and upper McCloud River (Siskiyou County) ; occurs In FftYtnes 
from a little above sea level to ((.oOO f(H.>t. Siskiyou County, noted in Klamath National 
Forest, on west sloi>e .Marble Mountain on Russian Creek, and on east slope Salmon 
River Mountains at l.SOU to 3,200 feet. UumlK)Idt I'ounty, noted on west slope Trinity 
Mountains above lloopa Valley as low as 4.000 foot, west of Hoopa Valley on trail to 
Redwo<Hl lY(H>k, l)otwoon HcdwcMMl Crook and Blue Lake, canyon South Fork Van Dusen 
River. Little Vau I)uKon, and a few miles from Briceland. Mendocino County* seaward 
side of Coast Range in redwood forest for 10 miles east of Westport and at a pcrint 
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10 or 12 miles east of Mendocino (western limits) ; also near Cahto and LaytonvUle 
and near Wlllets and a few miles north of Itldgewood Summit (between Wlliets and 
Ukiah). Trinity County, noted enst to canyon between I^wiston and Whiskeytown at 
2,000 feet. Canyon Creek from Dedrick to Alpine lakes (5,600 feet). In gulches of Carl, 
Salt, and Dutch Creeks between Junction and Hay Fork and in gulches between Post; 
Kanch and South Fork of Trinity Uiver. Coluna County: On Snow Mountain and in deep 
canyons on Elk Mountain. Lake County: Noted on Sanhedrin Mountain, and east side of 
Mount St. Helena in canyon between Tollhouse and Middletown. Mount Shasta National 
Forest only detected east to headwaters of Sacramento lilver (Siskiyou (^ounty) and 
McCloud River (Shasta County) at 15 miles above Baird, at 3.000 to 6,000 feet. Not 
known on Mount Shasta. I^assen Peak, Plumas and Lake Tahoe Nati<mal Forests infre- 
quent in yellow pine belt of central plateau region and wet canyons of west side oif 
main range; noted in Placer i'ounty just south of North Fork American River ea.st of 
Iowa Hill, a few miles east of Forest Hill, and iu Devirs Canyon itetween Forest Hill 
and Colfax. Stanislaus National Forest, infrequent iu red fir belt; noted in vicinity of 
Mutton Canyon and Deep Canyon (branches of I'ilot Creek, a tributary of Kubicon 
River) at 4,000 feet; Big Iowa Canyon (tributary South Fork American River) at 
3,000 feet, headwatt'rs of Sly Park Creek (tributary of North Fork of Cosumnes River), 
and North Fork of Webber Creek at 4.000 feet, at 2,500 to 3,000 feet on the headwaters 
of Cedar Creek (tributary same river), at 3,500 feet on Clear Creek (tributary Webber 
Creek), headwaters of Mill Creek (tributary North Fork of Mokelumne River) at 3.500 
to 4.000 feet. Soutli on west side Sierras at 5,000 to 8,000 feet to Tulare County. Also 
reported In coast ranges south of San Francisco Bay south to Santa Cruz Mountains. 

OCCLRRKNCE. 

Near margins of low mountain streams, moist fiats and benches, deep ravines and 
coves. In rich rocky or gravelly soils. Largest in western Oregon, Washington, and 
British Columbia : much smaller in eastern range, especially in drier situations. (Proves 
In small groups and singly, scattered sparingly with Douglas fir, grand fir, redwood, tan- 
bark oak, vine, and broad-loafed maples. 

Climatic C<»nditi<)N.s. — Similar to those of Douglas fir (In Pacific range). 

Tolerance. — Exceedingly tolerant of dense shade throughout life; crown foliage thin 
and branches low to ground under deep shade; grows well in partial or full light, but 
crown and foliage then much more dense. 

Reproduction. — Fairly prolific seeder. Vitality of seeds |>er8i8tent and germination 
moderately high. Seedlings only occasional — often rare and mostly In deep shade on 
wet moss and decaying wood. Imperfectly known. 

JIONOCOTVLEDONES. 

The trees which belong to the j;roat class of nioiuK'otyloilonos diflfer from 
ordinary trees in not having their woody tissue arranged in annual concentric 
rings. Instead, the woody, thread-like fibers are scattered apparently irregu- 
larly throughout the trunk, on a cross-sei-tlon of which the ends of these fil)ers 
appear like numerous dots. Another iniix)rtant characteristic is the single 
cotyledon or seed-leaf produced by the newly germinated seed. Other tree seed- 
lings have 2 or more seed-leaves. The veins of monocotyleilonous tree leaves 
are usually parallel to each other, ju.st as in the leaves of grasses and Indian 
corn, also memliers of this class, in contrast with the feather and net like vein- 
ing of ordinary tree leaves. To this gnnip belong the palms and yuccas, which 
are essentially subtropical or tropical plants. The tree palms grow throughout 
their life with a single unbranched, column-like trunk, at the top of which the 
leaves are clustereil. Tree yuc<*as are sparingly branched, much as in other 
trees, but their manner of producing leaves from the ends of the few branches 
is similar to that of the palms. 

Family PALM^. 

The trees of this family, known as palms, have single, straight, unbranched, 
cylindrical trunks, crowne<l by a cluster of s|»reading, fan-like leaves. The fruit, 
borne in branched clusters, is berry-like and usually one-seeded — seldom 2 to 3 
seeded. 
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HXOWASHUIOTOHIA. PAL1I8. 

TblB Bmall group of imlois, named In honor of George Washington, Is i.'Otu- 
powd of treee with big. column-like trunks, almoBt unirorm In dinuieter 




Ihrougbout their lentcth. Tbe top of tlie trunk lins n dense cro 
broad, fan-like, loug-nteniaei}, circular leaves, deeply slashed Into 
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strips, and the tips of the strips are split in two. The stems of the leaves 
are armed on their two e<lges with irregular, straight or curved, sliarp teeth. 
New leaves appear each year from the sunnnlt of the trunk As those of the 
previous year die, they bend down, forming a dense thatc*li-llke mass about the 
trunk (fig. 77). This adheres to the trunk for many years, finally falling and 
leaving the torn, wide overlapping bases of the leaves covering the trunk. Later 
diameter growtli loosens tliese, and the trunk then bec*omes smooth. Its rind 
(bark-like) l>elng seame<l and rldgwl somewhat as ordinary tnH»s are. 

The minute white fiowers are perfect (male and female organs present In 
each) and borne In large l>ran<*hed (rlusters. The small, berry-like, elliptical 
fruit Is black, with one russet-brown seed. 

Only two species of these palms are known, and but one Is found within the 
United States. This Inhabits desert parts of soutliem California and extends 
into Ix)wer California. The other speirles grows In Mexk*o and In the southern 
part of Ix)wer California. 

Commercially, these trends are of little Importance (the trunks do not afford 

stable wood), except for ornamental purposes, for which they are much planted. 

They deserve protection and extension, however, since they are cajmble of 

forming true forest cover in desert loi*jillties where verj' few^ other trees grow 

naturally. 

Washin^on Palm. 

Xroicashitifftonia pJifvra^ (Wendl.) Sudworth. 

DISTIN(JriSIIIN(} CHARArTKRISTICS. 

Washington palm is known als(» as *' desert i>jilm " and " fan palm." It Is 
the largest of our Indlgemnis palms, growing to a height of from 35 to TiO or 
sometimes (R) to 70 feet, with a diameter of from 20 to 30 inches. The 
trunks taper verj' gradually, and sometimes apiH'ar to l>e of almost the same 
diameter throughout. As a rule they are more or less bent. The Imrk-llke rind, 
marked by narrow seams, is pale cinnamon to dull reildlsh brown. A broad open 
crown of al)out r>0 huge, fan-like, pule green leaves caps the trunk (fig. 77). If 
fire has not destroyed them, the drooping dead leaves of many years' growth 
form a dense thatch-llk»* shroud alwut the trunk down to within a few feet of 
the ground. When the lower dead leavers have be<Mi burned off there Is a mass 
of dead leaves just beneath the grtH»n head (fig. 77). Very many of these 
curious tnmks are marked by fire, to which they are particularly subjwt until 
their covering of dry leaver Is consumed. A remarkable resistant iwwer ap- 
imrently enables most of the triH's to endure such burnings without injury, for 
they grow <m thriftily afterwards. 

The great leaves (fig. 7S, h), about 4^ feet broad and somewhat longer, have 
stems .5 or feet long, armed on their two eilges with Irregular, sharp, straight 
or hooke<l teeth (fig. 78, a). They jire dec»piy slasheil Into stiff rlbbon-llke divi- 
sions (2-cleft at the ends), the cMlges of which an* frayed Into nuiny long, 
thread-like fibers (fig. 7S, h). The minute white flowers, produced every year 
when a trei> l)eglns to bloom, are Imrne in large brancluHl clusters from 8 to 10 
feet long in the crown of gn»en leavers. At the bas<» the flower stems and 
branches are noticeably flattened, forming two e<1ges; elsewhere they are 
rounded. 



•Since this bulletin went to pre»fl Dr. 8. B. Parish has published (Dot. Ga«. 44:408- 
434. 1907) a most vaiua1>Ie contribution to our meaner knowledge of the Washinj^ton 
palm. He points out that tb<'re is j^rave doubt as to what the plant originally described 
(by Wendland) as our Washington palm really is. and distinguishes the following 
species and varieties: Wanhimjtonia pHfvra, W. flUfvra robusta, W. fllifera mirroMperma , 
ir. ifmriliH. W. Honortr. l>r. I*arish's ^V. flUfcra robusta corresponds with the palm 
described here as A', fllifera. 
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Large quantities of the berry-like, spherical or elongated fruit (fig. 78, c), 
about three-eighths of an inch iong, are l)orne everj' year after a tree begins to 
fruit. The fruit is black when rl[)e, In early autumn. The pale chestnut-col- 
ored seed is about one-fourth of an Inch long by one-eighth of an Inch thick. 
The single seed leaf is narrow and lance-shaped. 

Wood, soft, very spongy and fibrous, and yellowish; the tough fibers dull 
yellow-brown. The possible commercial use of this wood is yet to be deter- 
mine<l : If of any considerable imimrtance It is likely to be for pai>er pulp. 

I/)NOEViTY. — There is no way of determining the age of palms, since there are 
no annual rings to count as in other trees. The age this si)ecies attains can 
therefore l)e given only approximately. Two very large Washington palms in 
San Pedro street, lios Angeles, (^al., supiwsed to have been planted there by 
Jesuits, are iwssibly 2CM) years old. They are about 3 feet In diameter and 
said to be 00 or 100 feet high. 

No arborescent plant is more popular than this for ornamental planting In 
the dry Southwest, and none better able to thrive and to grow rapidly where 
few other trees succeed without irrigation. Its many long, very strong roots 
descend to great depths. As a tree for clothing desert canyons and contiguous 
sloi)es. even if only an open fort»st can be st»cured. it is likely to be of no small 
importance. 

RANOK. 

Colorado Donort in Routhern California In central Rlvprslde and San DIefro counties 
and In canyons (»f Houth »U\e of San Bernardino and eant aide of San Jacinto Mountains 
and of coaat ranges farther south. South, in eastern part of Lower California, at least 
as far as southern end of Mount San Pedro Martir (lat. .30° .SO'). In Kcn^ral from sea 
level to 2,000 feet. 

California. — Confined to northern and western borders of Salton Sink and its 
northwestern extension. At base of foothills of south side of eastern range of San 
Rernardino Mountains east to Indio (T. 1 to Tt S., K. Vi to 8 E). Locally noted a few 
miles north of Southern Pacific Railroad between Indio and Seven Palms. Northwestern 
limit Whitewater Canyon, in San Bernardino Mountains (hit. 34°, long. 116° 40'), which 
it ascends to 1.126 feet. San Jacinto Mountains locally noted Palm Canyon near Agua 
Callente 10 miles south of Southern Pacific Railroad at Seven Palms at .'SOO feet and up. 
one tree in Andreas Canyon nearly at 800 feet, Dos Palmos Spring (T. S.. R. 5 E.), 
Thousand Palms Canyon (T. S., R. 5 E. i. Seventeen Palms (T. 10 S., R. 18 E.i. and 
I*alm Canyon north of San Ysidro Mountains (T. 10 S.. R. 5 E.). Farther south, 
extending well up into most canyons of east side of Coast Mountains : not in canyon 
through which San Diego wagon road passes 5 miles north of Mexican boundary. 
F^astward a few trees follow line of old outlets of Salton Sea south into I^wer 
California. 

OCCURRENCE. 

Margins of the inland Colorado Desert sea bed and low desert mountain cinyons. In 
wet, sandy, alkali soil (border of sea bed), and moist, rocky, sandy ground (canyons). 
Forms open, extensive pure stands, with frequent rather dense groups, or is widely 
scattered : sometimes interspersed with occasional cottonwood. and in southern range 
with mesquite, yuccas, cacti, mescal, and creosote bushes. 

Climatic Conditions. — Similar to those of Joshua tree. 

Tolerance. — .\ppears capable of enduring much shade in youth, but later grows in full, 
strong light. 

Reprodittion. — Very abundant seeder. Reproduction plentiful, yet less frequent in 
some places, probably l>ecause large quantities of H4>ed are collected by Indians. 

Family LILIACE^. 

The trees belonging to this family diflfer from the i)alm included here in hav- 
ing large llly-llke tioNvers and a capsuh^llke many-seeded fnilt, instead of a 
berry-like one-seeded fruit. They diflfer from tree i>alms also in being branched 
to some extent when matun*. 
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YTTCCA. TTTCCAS. 

The tree yuccas are characterized by their bristling, stifT, upright, bayonet-lilie, 
8hari>-pointed leaves, which are thlclcly clustennl at the top of the unbranched 
young trunk or at the ends of the few large club-like branches of old trees. 
The edges of the leaves of different 8pe<*Ies are either smooth (unbroken), rough 
with minute teeth, or with a few thread-like fibers. Toward their ends the 
edges of the leaves arc often conspicuously rolleil or turned toward each other 
(on the upper side), giving the top end of the leaf a trough-like form. The 
leaves of each seasou*s growth remain green for several years ; later they begin 
slowly to bend down, close to the trunk or branch, and finally they die and 
within a few years fall from the tree. Hark of the tree yuccas is rather thick 
and cork-like, and furrowed and checked as in ordinary trees. The large wax- 
like showy flowers are perfet^t (male and female organs in same flower), and 
api)ear in big branched dusters from among the topmost leaves. With one ex- 
ception (y. aMfolia, which is self-fertilized), they are so constituted tbat they 
can be f-ross-fertilized only through the visits of instM'ts (moths). The fruit (of 
Pacific ppeoies). matured in one season, resembles a small cucumber in form 
(about 3 to 4 inches long; fig. 81), or in some si)ecies a large butternut of the 
same dimensions (fig. 70). In some si>ecie8 it stands erect on the flowering 
branches; in others, it hangs down. It is indistinctly «>-sldiHl with seimrate 
cells, each containing numerous thin, flat, black seeds. The fruit may have a 
thin, fleshy, outer covering, which dries upon the shell when the seeil chnmlH^rs 
do not oiH^n of their own accord, or it may consist of a stiff, brittle shell, some- 
times tending to split open at the top, but usually remaining dosinl. Such fruits 
fall from the tree in a drj^ and brittle condition and are carried some dis- 
tance from the parent tree by wind or water. Finally they are broken oi)en 
and the seeds scattered. Large quantities of yucca seeds are eaten by rodents. 
Birds, which feed on the fleshy fruit covering, also assist in distributing the 
seetl. Many seeds are blighted by insei^ts (moths), to the attacks of which 
flowers and fruits of yuccas are especially subject, but upon which the flowers 
dei>end entirely for fertilization. 

The tough, flber-like wood of yuccas is of little i*ommercial value at pres<»nt, 
but should be useful for i)aiK'r pulp. The tnn* merits the forester's attention as 
a means of helping to maintain much-needed tree growth in arid southwestern 
plains and foothills. 

Two tree sixjcies occur within tlie l»acific region, and here only in southern 
California ; elsewhere they rang«» eastward into the southern Kwky Mountain 
region and northward, one extending into Lower ralifomia. The yuccas are of 
ancient origin, remains of them luiving l>een found in the Tertiary i)eriod. 

Joshua Tree. 
Yucca arbormcvuH (Torr.) Trelease. 

DISTIN(ii:iSHI>'« CHARACTERISTICS. 

Of the two tree yuccas indigenous in the Pacific region the Joshua tree, also 
called "yucca cactus," is much the larger and more tree-like (fig. 70). From 
18 to 25 feet, or occasionally 30 or 35 feet, is the usual height, with a diameter 
of from 1 to 2 feet. It is easily the most wild-looking denizen of desert hills and 
plains. The keenly pointed bayonet-like leaves, bristling at the ends of big 
clumsy branches. <lefy every intrusion and compel resi>ect from many natural 
enemies. Young trees are unbranched (fig. 80, a) until they have produced flow- 
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era, which Is wuimouly ul a height or (roin 8 to 12 feet llBually two branchea 
(ire then formed ut the top of the single stem nml. hi auox'ssioii, cnch of these 
forms two or more, until n hrofld, low-branched crown results at nioturlty. When 
from :i to U feet high the trunks are often itet n'ltb brUtllng teavee down to the 




ground (flg. 80, a). No living thing lutrudea uiMU the ground thej occupy. 
The topmntit lenvea are u|>rlgh( In iioKltlon. hut ns the stem increases In height 
the flntt leaves grown heglu. during nhout their Hecond year, to droop, flnally 
dyiag und becoming closely pressed down upon the trunk In a tbatcb-like corer. 
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Trunks 10 feet high may l)e entirely cfovereil. Gradually these dead, but always 
stiff and prickly, leaves are forced off at the base of the trunk by the growth of 
the trunk and by wind, uncovering an ashy, gray, crossH'hecked and ridged 
bark. Except on old trees, the greater part of the tree is covered with dead, 
closely thatched leaves. This covering of -formidable living and dead leaves 
suggests a wise protective measure through which alone the tree is able to 
maintain and extend itself, with little check from Its enemies. In a region often 
lacking In other vegetation. The bluish-green leaves (fig. 80, a) are from 6 to 
about 10 Inches long and about five-eighths of an Inch wide ; longer leaves occur 
on young trees. Leaves tai>er gradually from just above the base (li Inches 
wide) to the point. The upper half Is concave, tapering to a long, keen, red- 
dish or blackish brown i>olnt ; the lower half of the leaf Is flat or only slightly 
concave, while the two edges have minute teeth throughout. A single stiff, 
branchetl cluster, (about 15 Inches long) of rather fetid flowers grows from the 
end of the crown branches.. The fruit (fig. 71), ft), usually matured early in June, 
is borne on short stems, at fij-st standing more or less erect, but after maturity 
somewhat drooping or l)ent down. The fruit covering Is dry and soft. It rarely 
opens of Its own accord, but when very dry and brittle It Is blown or falls from 
the tree, and later Is blown about and broken open by the wind and Its seed 
scattered. The six chambers of the fruit are filled with flat, jet-black seeds 
(fig. 79, c, d). Wood rather soft and light (when dry), but tough on account 
of Its strong fibers; pale yellowish white. Further Investigation may estab- 
lish Its permanent usefulness for pai)er pulp, for which It Is suitable.o 

Longevity. — Nothing can be said definitely of the age to which this tree 
attains. It is very probable that an Individual lives at least 100 to 200 years, 
and there seems little doubt that these trees may live 2(X) to 300 years. The 
growth appears to l)e very slow In l)oth height and diameter, but very persistent. 
Its big, strong roots descend to great depths, giving the trees firm anchorage. It 
Is frequently bent and boweil, hut few trees succumb to storm, and not often to 
fire, which does not burn their stiff, hard leaves as readily as In the case of the 
thinner and more Inflammable leaves or " thatch " palm trunks. 

RAN(iK. 

Southwestern Utah to the wostern nnd northern rim of the Mohave Desert In 
California. 

OCCITRRENCE. 

Arid, desert plainn and valleys, lower moiintnin slopes, benches, and plateaus. In dry, 
sandy and gravelly soils. Forms lar^e pure, open or rather close stands ; sometimes 
much scattered slnprly and in groups and with California Juniper and single-leaf and 
Sabine pines. IjOw, scanty );rowths of cactus and other desert shrubs occur with the 
yucca. 

Climatic Conditions. — Similar to those of California Juniper (with probably higher 
temperature). 

Tolerance and Reproduction. — Undetermined. 

» 

Mohave Yucca. 
Y'ucva moharrnsis Sargent 

mSTINGUISHING CHARACTERISTICS. 

The Mohave yucca has been known for about fiftj' years, but until about 
eleven years ago It had been confounded with two other species, from which It 
Is now known to be distinct. Since Its most extensive and characteristic growth 
is found on the Mohave Desert, the common name here coined for It seems more 



* Considerable local use of the wood has recently been made for physician's splints. 
The logs are pared Into thin sheets. 
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l» diirk umber brouii The genonil iintiect of lh<> tntt iiiul tlie liabit of Itx 
grocu nnd dead leateei are somewhat Kltiilliir to tho^^' of tlu- ,TiK<lma tree. Din- 
tinotl\e (baracters are found In the b'ncth and fonn of the diiKger-Ilke leaves 
uiid of the fruit The lellowlsh green leiives, from 1(! to 24 Inches lone, hove 
baseti (Sg 81 a) ^bout 3 Inches wide, from which tbt blade 1b suddenly nar- 
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rowod to nt)out thri»e-f« Mirths of an iiifh, j^radunlly iiiiTc'asiiiK in width, towanl 
nnd Above the middle, to alK)ut 1 or li incites; then tai)ering to a stiff shan> 
IH)int (tlj?. Sl» '>)• The bla<le is thin and the etlgi»s are stronj^ly eurled or rolhnl 
fnnu above the middle to the iMifnt. The e<ljces are, mon»over, conspicuously 
marked with thread-like filH*rs, whi<»h are fraye<l from the l>orders as the leaf 
prows older. A sinj^le branclunl <"liLster (alxmt 14 to 1*5 inclu^ long) of flowers 
is borne from anions the upiKTmost gn.vn leaves. The pulpy, sweetish fruit 
(flg. 81, c). riiM»ncMl late in August or early in SeptemlH»r, is <m a slender dr(H)i>- 
ing stem. It is :ij or 4 iufhes long, blimt at the ends, the toi) end having a short 
thick ixdnt. The flat stvds, packed in (*» chainbt»rs of the fruit, are black (flg. 
81. f/). Wood: Nothing can now be sjiid of the w<mh1 of this yucca, except that 
it is lighter and soniewliat softer than that of the Joshua tnH\ 

Ix)NGEViTY. — No deflnite statement can be ma<le c<m(vniing the age limit of 
this j'ucca, whii'h, however, can hardly l>e less long-livtHl than the Joshua tn»e. 
Messrs. C U. Orcutt an<l S. B. Parish, who know the tnv yuc<»as from long 
observation, ImUIi inform the writer that the Mohave yu<*<'a is an exceeilingly 
I)ersistent but very slow grower in its native habitat. scarct»ly any change having 
been iH?rcelved in trw^s under obstTvatiou for the last twenty-five years. 

KANfiK. 

From northeaHtorn Arizona and sontliorn Novada acrosH tlu* Mohave DeHcrt Into Cali- 
fornia, and from tho siMitlurn )»as4' of tlio San IWrnardlno Mountains to tho coast rnd 
northward to Montcroy, Monu'tini«>s asn>ndinK nnmntain sIo|>ch to 4,000 feet 

<K?( TRRKNCK. 

Similar to .loHluia (rcf. 

DICOTYLEDON ES. 

The trees of the great dl<-otyhHlonoiis class are so calhMl b«»cause the germi- 
nating see<ls i)ro<luc<» two setMl-leaves, or ci»tyle<lons. They have broad lejives, 
with a cfMitral vein and a network of smaller coumM'ttnl veins. They are further 
characteriz(Ml by having the non-resinous wood of their trunks in annual layers, 
which appear as <'on<vntrlc rings on a <ros.»*-st»<'tlon of the trunk. Kach layer is 
fonncHl just InMieath the living bark and over the layer priMluftHl the previous 
year. This nunle of (liameter growth gave rise in carll«*r days to the ('lass name 
"exogiMis," or outside gnjwers, in contradistinction to ** endogens." or inside 
growers, a class name then given to the tre<*s we now nu>re g('n«»rally <'all " mono- 
cotyle<lom»s.'* The two terms, "endogens" and " «'Xogcns," originattnl when 
knowle<lge of how meml)ers of the two classes gniw was inct)mph*t(\ Later 
studies show that the term " exogcns " is still I'ornH-tly appli<'able to all dico- 
tyUMlonous tre<»s, but that the term ** endogens " does not exi)n»ss the manner in 
which monocotyhMlont»s actually make their diameter growth. Moncwotyle- 
dones wen» onct» thought to increase in diameter by the addition, each year, of 
seattenMl woody filK»rs at the ct»nter or i»lth of the tnv, thus gradually crowding 
the woody tissue prevltaisly fornuMl to the outside of the tnmk. In other words, 
the outside of the trunk was lM'Iiev(Ml to have on<*e <M'<'Upi«'<l the <'enter of the 
stem. We now know, however, that these triH*s grow in diameter by la3*ing on 
tissue outside of that forimHl the previous year, but not in a distingtilshable 
layer as In dic«)tyhMlon<ms tn^'s. Diameter growth of the gynuios|K»rms (pbi(^. 
si>ruces, firs, etc.) is phmIucihI in <*x:ictly the snna* way as in dicotyitnlonous 
trees, but the t>hH>-reslnous wntnls of the former distinguisli them from the latter 
class. It is tru<'. inde<Ml, that the w<M)d of some of our broadleaf tnn^s contains 
resimms matt«'r, but it is not in any high degrin? oleo-rwinous, as in gyinno^ 
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si)eniis. Examples of broadlenf trees with resin in their wood are the cherrie«, 
plums, acacias, niesqulte, red gxan (Liquidambar), etc.. In which the character 
of the resin Is distinctly mucilaginous. 

Family JUGLANDACEiE. 

The distinctive characters of Ju}?landace«^ are that male and female flowers 
are each borne on different parts of the same tree and that the fruit is a nut 
(1) with a firm pulpy covering which does not break oi)en of its own accord 
(walnuts), or (2) with a firm woody covering which separates at maturity 
hito 4 nearly distinct or partly connecttnl, rlud-llke divisions (hickories). 
The single hard-shelled nut is usually soon liberated from the latter type 
of covering, but the undivided pulpy covering of the former tyi)e dries and 
adheres to Its nut until rotted away by contact with the ground. The leaves 
of the trees representing this family occur singly and more or less distant from 
each other — never growing In pairs, one leaf exactly opjiosite its fellow, as in 
trees of some other families. A very imixirtant group of timber trees. 

JUGLANS. WALHTTTS. 

The walnuts are a small group of tret« very si)aringly represented In the 
Pacific region. They are lm[K)rtant forest trees, some of them producing very 
handsome and exceedingly valuable lumber, l^ingent aromatic odor Is charac- 
teristic of leaves and other green parts when brulseil, while the heartwood is a 
rich dark brown. Distinctive characters of the branches are the leaf-scars with 
3 groups of minute dots, and the partition-like structure of the i)lth (best seen 
by slicing a twig longitudinally). The leaves, called comi>ound because they dif- 
fer from the ordinary simple leaf (an apple leaf) in being made up of a single 
central stem from which grow from 5 to 11 pairs of [)olnted leaflets (each 
appearing like an ordinary leaf). By the suppression of one leaflet of the 
terminal pair, the number of leaflets may be odd. The flowers apiiear after the 
leaves. Male flowers (ix)llen bearing) are long, flexible, cord-like, pendent 
bodies, borne singly or In pairs from buds of branches grown the previous sea- 
son ; female flowers, which develop into fruit, are bud-like bodies borne In small 
clusters at the ends of the new green shoots of the season, usually on the same 
branch as ccmtalns the male flowers. The fruit, a spherical nut (In Paclflc 
representatives). Is matured In the autumn of the first season. Its firm, [mlpy 
husk breaks up after maturity, but with no regular divisions. The heavy 
nuts are dependent for their distribution uiK)n the agency of rodents, which 
* l^ury many of them for their w^lnter food, and ui)on floods, which often carry 
them long distances. 

One only of the four species Indigenous to the United States occurs in the 
Paclflc riegion and it is confined to western California. Other representatives 
of the genus are world-wide in their distribution. 

The walnuts are of ancient origin. Remains of numerous ancient spetMes, once 
common In Europe but now extinct, have been found in the Cretaceous and Ter- 
tlar>' formations, while In the northern Pacific coast region signs of ancient 
walnuts have been obtained from the Eocene formation, as well as from goM- 
l)earlng gravel beils of the (^allfonila Sierras. No living representatives are 
found In these regions now. 

California Walnut. 
JugJans calif ornlca Watson. 

DISTIX(U:iSIIlXrt CHARACTERISTICS. 

Though it ranges in size from a shrub to a tret^ r»() feet high and from 8 to 
J5 Inches in diameter, California walnut is usually a low, wide-crowned tree 
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from 12 to 20 feet bigli. Tlie t-lent trunk in short, glvlog off h\g hranches which 
cucre upward, then down, often drooping nenrly to the ground nnd fornilng n 
handsome dome-like crown. The bnrk of young trees nnd portlonx of the Inrge 
hrancbeH la smooth und nslv white, while that of older trunks Is blucklsh 




Fio. 82.— JuffloHn vaHturnica: a, nut without bull. 



brown and rather dee[>ly und Hhiir|>ly furrowed nnd ridged The Cnllfurnla 
species reHenihlett the eastern bladi wnlout suffleiently to Huggest that tree to 
one fanillhr with It. The leaves (flg. 82). with from to IT leaflets, are II *> 
yellow.green and are Buiooth throughout wbeu tiiW i^ijwa', («K»»'vsQa!6.i 
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ever, the leaflets may have minute clusters of tawny hairs underneath in the 
angles fonned by the veins. The spherical fruit (flg. 82) is a thinly covered 
nut, with a very finely but perceptibly velvety surface. Divested of its thin 
huslv. the hard-shelleil nut, its two ends appearing to be pressed together, is 
indistinctly and irregularly grooved (fig. 82, a). 

Wood, rather heavy, dark brown, somewhat lighter-colored than that of the 
eastern tree, but similarly rich in color and grain. It is usually moderately 
coarse-grained, owing to the fact that it is mainly grown in the open. The tree 
is too ix)orly formed and usually too small to furnish wood of much com- 
mercial value except for local neeils. When large enough for lumber it is 
usc»ful as a cabinet wood on account of its handsome color and good working 
qualities. 

As a forest tree it can l)e of only secondary im|K)rtance, serving with a num- 
l)er of other riparian spei'ies in maintaining needful protective tree growth along 
streams. 

Longevity. — Few rei'ords of its age are available. It is a very rapid-growing 
trc»e in youth and gives evidence of lieing sliort-llved, probably not exceeding 
150 years. Trees from V2 to 15 inches in diameter are 13 to 17 years old, 
while one tree 15* inches through showed an age of 15 yeara 

RANGE. 

Califobnia. — River courses of foothills and valleys of coast region usually 20 or 30 
miles from tlie sen, from Lower Sacramento Kiver (noted 2 miles north of i$h ingle 
Hprlngs. Eldorado County, at about 1,500 feet), Mount St. Helena (southern Lake 
County), vicinity of San Francisco and Monte Diablo (northwest base), south in coast 
ranges to south side of the Santa Ana (Ornnge (.'ounty) and San Bernardino Mountains. 
Santa Barbara National Forest common at 800 to 4,000 feet ; in watersheds of Santa 
Maria, Santa Ynez, Santa Barbara, Matlllja, I*iru-Sespe, and Newhall rivers. Santa 
Monica Mountains and IMiente Hills, near Los Angeles; frequent in foothills below 3,000 
feet ; less so on south slopes of San Oabriel and Santa Ana Mountains ; noted locally 
near Arroyo Seco west of Pasadena. S:in Bernardino Mountains south and west slopes 
up to .S,000 feet and occasionally at stmie distance from foot of mountains ; locally noted 
in Waterman Canyon at 2.000 feet. 

OCCUBBENCE. 

On marf^ins of perpetual and intermittent streams and Iwttoms. usually in rather 
moist gravelly or sandy soil; sometimes In dry situations. Much scattered or in small, 
strajfgllnR groups. 

Climatic Conditions. — Similar to theme of California sycamore. 

TOLBRANCK. — Intolerant of shade. 

Urprodi'ction. — Seeding habits undetermined. Seedlings scarce. Much of seed eaten 
by rodents, and carried by flood waters to places unfavorable for germination. 

Family MYBICACRffi. 

The family cliaracters of tlie tr(»es of tills group are thick, narrow, minutely 
resinous-dotted loaves, whidi grow from tlie Ijranches in alternate positions 
(never in pairs, one leaf opposite the other), and the small berry-like fruit, 
coateil with minute grains of white waxy matter. Tlie male and female flowers 
are each lK)rne either on diflferent i)ranclies of tlie same tree or upon different 
trees. 

KYRICA. WAX KYRTLES. 

Wax myrtles are small trws (or slinib-like) with willow-like leathery leaves, 
the season's growth of wliicli persists for about one year, when they begin to fall 
a few at a time. The crushed foliage and twigs exhale a resinous aromatie 
odor, somewhat perceptil>le even witliout bruising. The bud-like clusters of 
male and female flowers (of Pacific species) are each borne singly on different 



FOREST TREES OF THE PACIFIC SLOPE. 209 

partR of the same tree and usually of the sauie hranch. each at the base of a 

previous year's leaf, the female clusters above the larger, longer male clusters. 

The small, berry-like spherical fruit is rii)ened In autumn ; several close 

clusters of fruit may appear on leafless iwirts of the branch, the leaves of the 
previous year, present when the flowers open, having fallen. The surface of 
the berries is thickly coated with round grains of whitish waxy matter, which is 
an exudation. 

Though of no economic value on account of their small size, these shrubby 
trees are of some imi)ortance In forming with other species a protective cover. 
The western representative is likely to be esijecially useful for extension on 
exposed coast sands and low hills, situations to which all of the siiecies are 
particularly adapted. 

The sole present importance of the genus is the production of the vegetable 
wax of commerce, which is obtained from the berries of two eastern species. 
Three tree si)ecies occur within the TTnited States; two in the south Atlantic 
States, adjacent islands, and Gulf coast regions, and one in the Pacific <'oast 
country. A groui> of ancient origin, members of which once existed on this 
continent in the Cretaceous period. 

California Myrtle. 
Aiyrira calif ornica (Miamisso. 

DISTINOI'ISHINO CHAKACTERISTTC8. 

California myrtle, also calle<l " bayln^rry " and **wax myrtle.*' Is mainly a 
bushy tree, from 8 to 20 feet high, sometimes under 5 feet, and from 3 to 
inches in diameter; only very rarely from 25 to .*M) ft»t»t higli and from 8 to 12 
inches in diameter. Slender upright branches form a dense, narrow crown with 
rounde<l top, exjjosing a short, smooth, thin-barked trunk, the bark grayish brown 
externally and deep reddish brown within. The very dark green glossy leaves 
(figs. 8.'^, 84), light yellowish green beneath and with numerous minute black 
sijecks, are thin but tough in texture. The extreme edges of the leaves are 
slightly curled toward the under surface. A slight aromatic odor is perceptible 
from the leaves. As a rule, tlie female flowers appear on the ui)i>er part of a 
l)ranch, below which the larger, longer clusters of male flowers are l>orne (»n a 
separate portion of the branch. 0(H»asionally anomalous flower clusters, with 
both male and female flowers, oivur l)etwtH>n the upiM*r and lower regular single- 
sex flowers, and some trees l>ear only, or mainly, male flowers. The clusters of 
l)erry-like nuts (fig. 84), maturing in September, are ashy white, th(» wax cover- 
ing of the berries, however, concealing the dull purple color beneath. The 
shells of the nuts are very thick and hard. Connnonly some of the berries 
remain on the branches until spring, but most of them fall during winter. 
Wood, pale rose-re<l, heavy, hard, and stiff, the whitish sapwo<Kl l>elng com- 
paratively thick. Of no economic value, but dest»rvlng protection and extension 
as a cover In the vicinity of the s(»a. 

r^NGEViTV. — Little is known comx?rnlng the longevity of this tree, which may 
IK)sslbly reach an age of 1(H> years. Tn»es from (J 1o 1() inches in diameter are 
from 2r> to 40 years old. 

RAIYGK. 

Paciflc Coast region from Puget Sound, Washington, to near Santa Monica, Cal., never 
far from the Mea. 
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B«a coast duDH and Inir hill ilopea and on Btmms In molit, pure 
and In drylRb. poor., grar^lly boII. OI;l^u^< Id clampB and dense palche 
In open and In Bhade of swamp pine and live oak. 

CLiuiTtc CoNDiTiONM. — Blmltir lo those of swamp pine. 

TOLEKiNca. — Ver7 tolerant ot shade. 

RipauDUCTioN. — Abundant seeder ; young plants frRiiMnl both In 
motet ironnd. 




— JfliH™ callfarHlra. younB shoot. 

Family SAXICACEJE. 

A large group of tre^a (and nbniliH) comprlRlni: tUe well-known willows and 
poiJlars or asiwus. The biirk Is clinrncterlBHcaUj' bitter — e8|)eclallr so. In tbe 
willows. The leaves, shed In early nutuniii, iire borne nitematelf on the 
bruiichen (never In iinlrs on opposite sides of tbe branch). Male and female 
Sotrera are each produced on dllTerent trees; seed IB therefore home only by 
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foiuile trees, tbe flowers of wlildi are fertilised by Insects (largely bees). 
The fruits, ripe Iq late spring hb tbe leaves reacb full sise, are tblu cnpsule- 
Uke bodies, many of wblcb nre |irodiiced In loof: tassel-IIke eliistera; tbe ch|i- 
mles split open soon after maturity, liberatli^ tbe minute aeeds. The seeds 




Fto. 84. — aitrim calitomlpa. 



are provided with lone, expi^ilincly fine, silky hnlra, whlcb i)Crmlt the wind to 
carry them (or very louj; illsliinres. 

With wmie osccptlons. they are molature-lovlnc trees and shnibn, wUlcb ac- 
counts for their prevalence along streams and liottouis. A remarkabla t^am^ 
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teristie is tbeir ability to j^row readily from root or brauch cuttiuKH and to sprout 
vigorously and jierslstently from cut Ktumi»s of almost any ago. 

SALIX. WILLOWS. 

The many trees (and shnilm) of the willow group are at onee dlstlngaUhed 
by the qulnlne-llkc bitter taste of their bark, which Is harmless. Their decidu- 
ous leaves, variable In fonn. are most fre<iuently long and narrowly poiute<l, 
smooth through(mt, or coated with line silky hairs on their under surfaces; 
their margins may be entire (uncut) or variously toothcnl. They grow singly 
on the branches at points alternating with each other on dlflferent sldcw of the 
branches (never In pairs, one opposite the other on two sides of the branch). 
Willow leaves are i)ecullar in having a pair of ear-shaiHMl. minute or large, leaf- 
like growths at the base of their stems. These are larger and therefore more 
conspicuous (m vigorous annual shoots, on which they may remain until they 
fall with the leaves, while on other stems they are present only during the 
early growth of the leaves. The leaves may fall In the autumn without much 
change of color, or they may first turn a lemon yellow. Leaf-scars (left by the 
falling leaves) are marked by thrtn* minute dots (ttbro-vascular bundlw severed 
by the parting of the leaf stem). The fruit and s<hhI are sufficiently descrllKHl 
under the family (Sallcacea'). 

Annual sprouts of willows are exc(»o<lingIy stnmg and withy, while older 
branch(»s from the crown are often iMnnillarly frangible; twigs are notably 
frangible where they join a larger branch or fork. A frtMiuent habit of growth 
among willows is to pr<Mluc<» st*veral trunks from a single greatly extendetl nn^t- 
st(M*k, while some si)ecles rt»gularly have single, isoiattMl trunks. SiMH'ies of the 
latter form have been r<»adily admitted to Ik* tre<*s. Those forming <*lusters of 
very large trunks have, (m the other hand, been denied this rank for s<mie time, 
even though the trunks were oth(»rwis*» tre4»-like. For practU'al punnises, how- 
ever, they certainly are trw»s. A striking and valuable cultural feature of the 
willows Is their remarkable vitality, which enables them to grow persistently 
from cut stumps and easily from pi*?ces of branches or roots. Through this qual- 
ity some of the foreign willow trees have b(H»n iiollardtHl f(>r centuries, the shoots 
lieing used for c»oarse baskets and other e<'onomic jmrposi^s. 

The willows are swamp <»r moist-ground s|K»cics, finding their habitat from 
sea level to an elevation of lO.fKK) or more ftH»t. 

Willow w(M)d is soft, light, usually brittle but firm, commonly pale brown, 
t!nge<l with red : the heartwcMKl of some sjHH'ies is very durable when exiM>se<l 
to water or earth. It has various minor tH*onomic us«»s. esiHH'ially for cricket 
and ball bats and for giniiH)wder and charcoal. The greatest commercial use- 
fulness of willows ai)|M*ars to have come mainly through the manufacture of 
baskets and furniture from shoots or rods producinl in one seawm. Some of 
the tret* willows produce moderately large, clear trunks, which would yield 
lumlH»r. but as a rule their boles are of poor form for saw tImlMT. Kxcvpt In 
generally forestless regions, where willows and their alli(»s, the cott<mw<HK!s, 
become useful inn-ausi* no other trtM's are available, these trees have littN to 
commend them in (M>mpnris<»n with many other trees of demonstratetl value. 
They are, however, distinctly important to the fori»ster for binding shifting 
sands and for holding banks of streams in soft b<»ttoms where stM'ious ruin of 
agricultural lands may result from tiie erosion of unprot<H'ted banks. 

Tree willows attain their mature growth in comparatively few years — 50 to 

1.^) years — after which the trunks he<x»nie hollow, may gradually show signs 

of decay, and are easily broken by stnrm. Their tenacious vitality, however, 

I)ermits them to grow for <'enturies, repairing or replacing broken trunks by 

neiy stow or rmtt sprouts. 
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Approximately 75 species occur on this continent, wliile al>out 20 are trees, 
33 of wbicb inhabit the Pacific region, into which one extends from the Atlan- 
tic States. The willows are of very ancient origin. Remains of tliem exist in 
the Cretaceous formations of our Middle West, wliile willows appear to have 
flourished extensively on this continent and in Europe during the Miocene 
I)erlod. 

With few exceptions the various si^ecies of willows, which, as a class, are 
nearly always distinguished as willows from other trees and shrubs by laymen, 
are exceedingly ditficult to identify. es|)ecially befoiv they become trees. When 
they have attained tree size most of the important ones can be distinguished 
by a careful study of their mature leaves, barlv. twigs, and habit of growth. 
But individual trees are likely to be found which will bailie attempts at identi- 
fication without a close examination of the minute characters of the male and 
female flowers and the tiny seed capsules, all consideration of which is here 
omitted. Such an examination reipiires a strong magnifying lens and a good 
knowledge of plant morphology. 

• 
Black Willow. 

Salir hiiint Marshall. 
DI8TIN<;i'ISHIN<; CflARAC TKRISTICS. 

Black willow is the largest and most widely known of our tree willows, but 
much less abundantly represented in th(» I'acilir country than in its eastern 
range. It is more distinctly a trtn* throughout its range than almost any of (mr 
other tree willows, and for this reason it is proliably the mo.^t ccmunoniy recog- 
nized. Several trunks grow close together. Its usual size is from 2r> to r>() feet 
in height and from 10 to 20 inches in diameter. Tn»es from CO to 80 feet high 
and from 2 to 3 ftH»t in diameter are of rather rare (Kvurrence. The trunks 
(rarely straight) are usually som«»what bowed and leaning, but are clear of 
liranches for a third or a lialf of their length in the oi)en, and for two-thirds of 
It in close stands. The branches trend s(»mewbat upward, forming a wide, 
round-toppeti. o\\e\\ crown. Uougli, furn»wtHl. bIackisb-l)rown bark, with wide, 
thick-scaled ridges and narrower romuH'ting ridges. Is a marktMl chara<*ter. 
The slender, drooping l>ran<*lilets are very easily snapi>ed off at their bas(»s. 
The lejives — very variable in size and form — from straight to scytlu»-like (figs. 
85, 8(>), are from 2* to 5 or simietimes (> Inches long, and imle yellow-green. 
They may be somewhat shiny above and smooth beneath, or minutely hairy on 
the veins of the under surface. Wood, pale riMl-brown. light and soft, rather 
fine-grained, l)ut firm. It has little or no actual or possible (K'onomic value, 
except for fuel and charcoal. 

TiONCJKviTY. — Xot much is known of its age limits, which in trees from 12 to 
18 inches in diameter are fr<»m 3r» to (JO years. Oceasional large tnH:»s are esti- 
mated to l)e from 125 tr. l.'»0 years old. Further study of Its longevity is 
require<l. 

RAN(JK. 

Now Brunswick to southern Florida nn<l west to eastern Dakota. Ne!>raska, Kansas, 
Indian Territory, southern Arizona, southern and <*entral California, and south Into 
Mexico. 

Caliporn'ia. — Western foothills of Sierras. Snn .Joaquin and Sacramento valleya, nftrth 
to eastern foothills of coast ranjjes In Colusa County, and scMith through souti 
ranges. 
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The (lotalled raniEn nf tbia specleR oant of the raciflc retclon will b« fciven In a 
fiitiirt' ixibllcatlon. 




Flli. SS.—Si 
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Almond Willow. 
Satir amygdaloidew AnderraoD. 

l)I8nN<lUISHlNG CHARACTERiaTICB. 

This willow, also CHlled " peticli willow" (from a rewmblance of its leares 
to Itiuse of the peach), producei* oue straight, or sometimeA leaning, tnink. 




K»«d-hearlDK branch. 



(Very rnrply sevcriil HuMteretl stPiiiH.) lis o|>ri);iit lirnnrlitta are peculiarly 
striilgbt. forming ii nitlier couiiract. ntund UeiuL Ordinarily It Is from 20 (o 30 
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feet high and from 8 to 12 Inches in diameter ; occasionally from 40 to r>0 feet 
high, and from 16 to 18 inches in diameter. Bark, very pale reddish brown, 
about half an Inch thick, rather deeply furrowed, the wide ridges thick-scaled 
and connected by narrower ones. The straight, slender, shiny, re<l to orange- 
brown twigs are tough and can not readily be broken •(¥ where thoy Join a 
branch. On their upi)er sides the thin leaves (fig.- 87) are shiny, light yellow- 
green; on their under surfaces, very pale or whitish, but smooth; the minute 
teeth on the borders have gland-like iioints. T'he prominent mid-veins and 
their branches are conspicuously light to dark yellow. Wood, pale yellow- 
brown, light in weight, soft, brittle, and flne-grained. It has no economic value 
or commercial uses. Very probably this si)ecies, not yet testetl under cultiva- 
tion, will prove to be a good basket willow. The straight, slender annual shoots 
are tough and resemble in character and api)earance the true almond willow 
{Salix amygdalina) , which furnishes a standard basket rod. 

Ix>NOBvrrY. — Little is known of the age limits. The tree grows rapidly in 
diameter during 25 to 30 years. Trees from 7 to 10 inches in diameter are 
from 20 to 35 years old. Probably attains maturity in from 40 to 50 years. 

RANGE. 

Quebec (near Montreal) and Now York (Cayuga Connty) to the upper SaHkatchewan ; 
southward to Ohio and MisHouri. and westward In the Plains ngion to the Kooky Moun- 
tains, where it ranges from southwestern Texas to Oregon, Washington, British Columbia. 

OCCURRENCE. 

Borders of perpetual and intermittent streams, in rocky or gravelly soil. (Mimatic con* 
dltions, siWical characteristics, etc., undetermined. 

Smooth Willow. 
SalU laviuata Hebb. 

DI8TIN(UTI8HIN(i CllARACTKRIHTICS. 

For want of a distinctive current common name ** smooth willow *' is here 
coined from the techni<*al name. Smooth willow is known in its range only as 
•• black willow/* from the roughly furrowed, very dark reddish brown bark, the 
ridges of which are firm, narrow and connected by still narrower lateral ones ; 
bark of the large dark brown limbs is also seame<I. Commonly with one straight 
stem from 15 to 25 feet high (the clear portion short) and from to 10 inches 
in diameter ; sometimes 30 or 35 feet high and a foot in diameter — rarely larger. 
The slim branches form a somewhat irregular, broad, round-topped CTown. Full 
grown twigs are very slender, smooth, and clear reddish yellow to nnldlsh 
brown. The distinctly deep bluish green leaves (flg. S8)*' are smmith through- 
out, shiny on their u|»|»er surface and whitish iMMieath. alnrnt 3 J to HJ in<'h(>M 
long (sometimes \\ inches wide) and with consph-uous yellow mid-veins, 
branches of which are clearly se<»n on the top side of the leaf — less evident 
beneath. I^eaf stems, wide, channelcKl. very minutely and sparingly hairy. 

Wood, pale reddish brown. Not used for commercial purj)oses. 



• Variety Balii Itrrignta auguntifoUa Bel>!> Is a form with narrow seythe-shaped leaves 
with rounded bHs«*s : whil«* the variety H. Urrlonta c^nnfrntn wus distinguislied liy the 
same author by its short d(*ns4* flower clusters and the spherical, cone-shapt^d, very short- 
stemmed seed capsules. 
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I/>NaEviTY. — Airc lioiit urnleteriniiiecl. UruwH rapidly In height and dlnniPt^r 
liiirltiK first 2ri yearn and nri)eiirH to he ahort-lived. Trees from 10 to 14 Incbeit 
In dtnuicter iirc fnini 'JS lo -!0 years iild. 




Hiillx Jnloala: n, B?pil-bcarlai: branrh. 
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OCCURRENCK. 

Confined to wet borders of mountain and lower streams. In gravel and sand. Forms 
clumps and patches, often mixed with Biji^elow willow and white alder. Climatic and 
other requirements undetermined. 

Western Black Willow. 
Salix laMandra Beiithain. 

DISTINGUISH! XG CHARACTERISTICS. 

Western black willow, like the prei-etllng 8i)ecie8, is known throughout its 
range simply as " black willow," on account of the color of its bark. The 
bark is distinctly cut l)y cross-seams into flat plates longer than they are wide. 
The form of its leaves and twigs affords the principal means of distinction. 
Ordinarily It Is 25 or 30 feet high and from 14 to 20 inches In diameter ; some- 
times from 40 to 50 feet high and from 24 to 30 inches through : In some parts 
of Its range, often a bushy tree under 10 feet high. The clear trunk, rarely 
straight, is short, and the long, straight limbs grow upright, producing an open, 
unsymmetrical crown. The mature twigs are rather large, and clear reddish 
yellow to browMi. The leaves (tig. 80), deep yellow green at maturity and 
about 4i to 5 inches long, are shiny on their upper surface, whitish beneath, 
the large mid-veins reddish yellow and the leaf stems, with two or more black- 
ish spots (glands) at their Juncture, with the leaf blade, smooth or slightly 

and minutely hairy. As a rule the largest leaves are produced at the ends 
of the branches, apparently on account of the more vigorous growth there. 

RANGE. 

California (west of the Sierra Nevada) ; western OrcKon, Washington, and southern 
British Columbia (Selkirk Mountains) nt middle elevations. 

OCCURRENCE. 

Borders of streams, water-holes, and lakes, in damp, gravelly, and sandy soil. Scat- 
tered in small groups and singly ; sometimes with red and white alders, black and 
Fremont cottonwoods, and California sycamore. Climatic and other requirements unde- 
termined. 

A well-marked variety of this willow is the Lyall willow (Salix lasiandra 
lyalUi<^ Sargent), often from 20 to 30 inches in diameter; common on streams 
of western Oregon and Washington. Its leaves (fig. 90) are sometimes 10 or 12 
Inches long, and distinctly white beneath, while the leaf stems have more 
glands than those of the Western black willow. Another less distinct form Is 
Salix laniandra raudata (Nutt.) Sudworth, which has smaller, more leathery 
leaves than the si)ecles; they are also often scythe-shaped, tapering at the 
base, and gret»n throughout. 

Salix lasiandra lyaUii occurs in western Oregon. Washington, and southern British 
Columbia nt middle elevations. It grows on borders and bottoms of lowland streams and 
of those on lowrr mountain slopes. In moist, ionmy sand and gravel or humous, rocky, and 
gravelly koIIh of liiglior sites. Forms clusterH in o[)en pure stretches and patches, or 
Is scattered singly nt higher levels among other Inhabitants of stream banks. Appears 
indifferent to altitude, but abundant soil moisture Is a requisite. 

Climatk: Conditionh similar to those of red alder. 

Tolerance. — Kndures considerable shade — probably one of the most tolerant of willows. 

Reproduction. — Abundant seeder ; seedlings rather scattered, but frequent. 



" Described in 1842 by Nuttall as Ralix ftpcvionn. from its large handsome leaves ; a 
name which, unknown to that author, was unfortnnately already assigned to another 
willow. 
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Wood of Salix laniamim anil Its vnrletii* Is jiale brown and especially brittle; 

It \s prabnhle thnt the iinouiil sliootH »f tbia willow, inirtlcularly of Its Tnrlety 
luallii. would, with trnlnlTitc. prove to \te good basket rods. They are worthy 
of trial Id moist, siiudy river bottoiub. 




|j- latlnHiIra. 
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Longleaf WiUow. 
Salix lluvialitig Nattall. 



J CHABACTERISTIC-9. 

jA>ng]eat n-lllon- Is one of the moRt dlstiuct of onr tree nillowH : it i^n readily 
be roc-ognlzed Ity Its long, very narrow leaves. Because 11 fomiH dense thickets 
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chosen here In derived from the technical name Salix longifolia, which was used 
for it until it was found to be antedated by £f. fluviatilia, 

A slender tree under 25 feet in height, with a narrow, compact crown of short, 
slim, nearly upright branches ; sometimes from 40 to 50 feet high and from 18 to 20 
inches in diameter. A large part of the trunk is clear of branches. Over much 
of its range it is only a reed-like shrub growing in very dense thickets or 8 
feet high. The closely scaly bark is very thin (usually less than one-fourth of 
an inch thick), and dark grayish brown, with a faint reddish tinge; smooth on 
small stems. ^lature leaves (fig. 91) are pale yellowish-green, the under surface 
lighter than the upper, smooth on both surfaces, and from about 3 to 5 inches 
long. A variety of this species, Salix fluviatUis argyrophylla (Nutt.) Sargent, is 
distinguished by the dense coating of silky hairs on its leaves and seed capsules ; 
while another form, 8, fluviatiUs exigua (Nutt.) Sarg., is characterized by its 
very narrow leaves, 1} to 2} inches long by one-fourth to one-third of an inch 
broad. Both of these varieties range from northern California through the 
Southwest to Texas. 

Wood, pale reddish brown, light, firm, and rather elastic. It is of no economic 
value. 

The longleaf willow is one of the most useful of its kind for retaining moist 
sand bars and the erodable banks of streams which flow through rich bottoms. 
It forms the densest of pure thickets, and proimgates itself largely by shoots 
from a mass of running roots, as well as by its seed, quickly occupying every 
available strip of moist sand. 

LoNGEVFTY. — Not fully determined. Stems from 2 to 3 inches in diameter are 
from 9 to 14 years old. 

RANUE. 

Quebec (Lalce St. John and Island of Orleans) and noathward through western New 
England to the I'otomac River; northwestward to the Arctic Circle (valley of Mackenzie 
River) and British Columbia and California ; southward in the Mississippi Uiver basin 
to northern Mexico and Lower California. 

OCCirRBENCE. 

Sand bars bordering lowland streams, ponds, and lakes, in moist or wet sand and 
gravel, overlaid with silt, which this willow's dense reed-like stems retain. Forms exten- 
sive pure thickets and patches, in which cottonwood is sometimes mingled. 

Climatic Conditions. — Similar to those of aspen at lower levels. 

ToLEKANCE. — Very Intolerant of shade. 

Reproduction. — Exceedingly prolific seeder. Crowded masses of seedlings the first 
tree growth to hold wet bars and muddy shores. Strikingly even-aged stands character- 
istic of reproduction. 

Silverleaf Willow. 

Salix sessUifoUa Nuttall. 
DISTINGUISHING CHARACTERISTICS. 

Silverleaf willow is generally known only by the name of " willow." In gen- 
eral appearance, and in the form of its leaves, it closely resembles longleaf wil- 
low, particularly the variety argyrophylla. It is sometimes 20 or 25 feet high 
and from S to 10 inches through, but usually It is a slender shrub from 6 to 10 
feet high. The grayish-brown bark of larger trunks is from one-third to one- 
half an inch thick, with irregular shallow seams. Mature leaves (fig. 02), aboht 
2 to 44 inches long by about one-fourth to one-third of an inch wide, sometimes 
narrower, are light pea-green, smooth or minutely hairy on the upper side, and 
with white, silky hairs beneath. Midvelns of the leaves, lemon yellow, and the 
short thick stems minutely hairy. 

The distinctive characters of this willow are not fully worked out. Many 
forms of it so closely resemble 8, fluviatUis arg/frophylla, with which it may 
occur, that they can be distinguished only with great difficulty. Further ca\:<it\s\ 
field study is required for both. 
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Wixk], piile nKldlKli brown. Not iismI coiuitiereinlty. 

LoNUBviTy. — Not fully determlued. Stems from tt to !> tiicboM in iliiiiiieter a 
24 to 37 7enrB old. 




orderm oC BtrsAmt and n 
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Hackenzle Willow. 
HiilU (iirdala maikinziiana Hmikcr. 
DIHTINOUISHINd CHAKACTER1STU'». 

Mackenzie willow ts a llttle-knou n species probably not now diatingulsbed by 
laymeu. Slender etraigbt fr m 15 to IS feet biKli and from 3 to 5 Inches In 




itlunieter. with tliln. fiuiootli. iinlimkpn bnrk of iiii iiHhy Rrny ciilor. and a niirruw, 
rather tomiiuft orown of tbin branrbex wbb'b gniw upwunl, Maivwv v«\** vA. 
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the year are rather slender, but stiflF in appearance, shiny yellow, later becoming 
greenish. Mature leaves (fig. 93), from 1} to 3^ inches long, are deep yellow- 
green (paler beneath), smooth on both surfaces; the somewhat scythe-shaped 
form of the leaves is a notable character. Midveins and stems of the leaves 
are yellow. Wood, reddish browij, light, soft, and brittle. 

LoNOEVFTY. — Not fuUy determined. Stems from 3 to 5 Inches through are 
from 13 to 22 years old. 

RANGE. 

Great Slave Lake and southward (through region along eastern base of Rocky Moun- 
tains) to northern Idaho and California (I^ke County). 

OCCURRENCE. 

Borders of mountain streams In rooky and gravelly soil. Climatic and other require- 
ments undetermined. 

White Willow. 
SaJix lasiolvpiH^ Hentham. 

DISTINGUISHING CHARACTERISTICS. 

The white willow, so called on account of the smooth ashy gray bark (wMth 
brownish tinge) of young trunks and limbs of older trees, varies in size from a 
cluster of low shoots (at high elevations) to a tree from 15 to 25 feet in height 
(at low elevations) with a diameter of from 6 to 10 inches. Very exceptionally 
it Is from 30 to 40 feet high and a foot or more in diameter. The slim branches 
trend upward strongly in a rather narrow, irregular open crown. Bark of 
larger trunks is less than one-half an Inch thick, shallowly seamed; the Avide 
ridges connected here and there by smaller lateral ridges; indistinctly dark 
brown or blackish with occasional grayish areas on the flat ridges. Mature 
twigs of the season, rather thick, bear numerous leaves and are deep red-brown, 
tinged with yellow toward their extremities, where they are very minutely 
downy, but smooth lower down. Mature leaves (flg. 94), from 2i to about 5i 
inches long, are somewhat thick and leathery, with yellow stems and midveins, 
dark yellow-green and smooth on their top sides, conspicuously silver-white 
beneath, where the midveins and terminal leaves are minutely hairy. Wood: 
Very little of the pale brown heartwood is formed, the main bulk of the trunk 
being sapwood. Not used commercially, but in the southern range at a low 
altitude, where fuel timber is scarce, it Is locally used for fuel. 

Longevity. — Not fuily determined. Stems from 5 to 9 inches in diameter 
are from 12 to 22 years old. 

BANGE. 

Northern California (Klamath River) and southward through the western part of the 
State to Lower California and southern Arizona (Tanners Canyon on Huachuca Moun- 
tains, and White River Canyon on Chlrlcahua Mountains). 

•There is doubt, which can not be cleared up at present, as to whether this name is 
older than Salix bigelorii Torrey, supposed to have been published In 1856 or January. 
18.57, while 8. lasiolepis Bentham appeared In February, 1857. Torrey, however, cites 
other species of Sallx described and published by Bentham with his S. lasiolepis, and 
this seems to show conclusively that the hitter's nnme wns actually published before 
Torrey'R 8. bigelorii, notwithstanding the printed earlier date of the document contalnUig 
Torrey 'a name ot this willow. 
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Borders at lowland Blreamg and idjacent bottoms (as a tree).. and lower moudtalD 
slopes Id spring; plnces and on streams (Bbrubbf). In moist sandjr end xraTell; aolL 
Scattered and In small groups with Cdlltornia srcamore and white alder. 
—Similar to those of white alder. 




FiO. 0-1. — SatU latMepii. 



226 FOREST TREES OF THE PACIFIC SLOPE. 

the year are rather slender, but stiff in ap[)earance, shiny yellow, later becoming 

greenish. Mature leaves (flg. 93), from 1} to 3i inches long, are deep yellow- 
green (paler beneath), smooth on both surfaces; the somewhat scythe-shaped 
form of the leaves is a notable character. Mldveins and stems of the leaves 
are yellow. Wood, reddish browij, light, soft, and brittle. 

Ix)NOE\TrY. — Not fully determined. Stems from 3 to 5 Inches through are 
from 13 to 22 years old. 

BANGE. 

Great Slave Lake and southward (through ref?lon along eastern base of Rocky Moun- 
tains) to northern Idaho and California (I^ke (N>unty). 

CKX^URRENCK. 

Borders of mountain streams in rooky and gravelly soil. (MImatic and other require- 
ments undetermined. 

White Willow. 
fialix UiMiolcpiH*^ Hontham. 

DISTINOUISHlNCi CIIARACTKRISTICS. 

The white willow, so called on account of the smooth ashy gray bark (with 
brownish tinge) of young trunks and limbs of older trees, varies in size from a 
cluster of low shoots (at high elevations) to a tree from 15 to 25 feet in height 
(at low elevations) with a diameter of from to 10 inches. Very exceptionally 
it is from 30 to 40 feet high and a foot or more in diameter. The slim branches 
trend upward strongly in a rather narrow, irregular open crown. Bark of 
larger trunks is less than one-half an inch thick, shallowly seamed; the wide 
ridges connected here and there by smaller lateral ridges; indistinctly dark 
brown or blackish with occasional grayish areas on the flat ridges. Mature 
twigs of the season, rather thick, bear numerous leaves and are deep red-brown, 
tinged with yellow toward their extremities, where they are very minutely 
downy, but smooth lower down. Mature leaves (flg. CK4), from 2i to about {>i 
inches long, are somewhat thick and leathery, with yellow stems and midvelns, 
dark yellow-green and smooth on their top sides, conspicuously silver-white 
beneath, where the mldveins and terminal leaves are minutely hairy. Woo<l: 
Very little of the pale brown heartwood is formed, the main bulk of the trunk 
being sapwood. Not used commercially, but in the southern range at a low 
altitude, where fuel timber is scarce, it is locally used for fuel. 

LoNGKvrrY. — Not fully determined. Stems from 5 to inches in diameter 
are from 12 to 22 years old. 

RANGE. 

Northern California (Klamath River) and southward through the western part of the 
State to Lower California and southern Arizona (Tanners Canyon on Iluachuca Moun- 
tains, and White River Canyon on Chirlcahua Mountains). 

• There Is doubt, which can not be cleared up at present, as to whether this name Is 
older than Salir Itifjelorii Torrey, supposed to have 1)een published in 1850 or January. 
1857, while S. lasioJepis Bentham api>eared in February, 1857. Torrey, however, cites 
other species of Ralix described and published by Hentham with his S. lasiolepis, and 
this seems to show conclusively that the latter's name was actually published before 
Torrey's S. bipclorit, notwithstanding the printed earlier date of the document containing 
Torrey's name of this willow. 
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Borders of laffland Btreams and adjacent bottoms (as a tree).. and lower mouotalD 
■lopea In aprlngr places and on streams (shrubb;). In moist sandjr and tcraTellr solL 
BcBtlered end In small itroupa wllb California sr'aniore and while alder. 

Cliuatic Conditions. — Similar lo Ihose o( wblte alder. 
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Ifuttall Willow. 
Sulir ttiittalUi Siirf^ciit. 
DlSTINCiUIBlIlNCi ('[IAlt.\l'TERISTI('fl. 

Nuttnll willow, HO called tiere fur tbe Mite at a illHtliii'tivt' 
tiiiinly known iih " black n-ll1uw." un<l to some oxtoiit. Ih^'iiiim- itt itH IiIkIi n 
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dome-like crown ; the clear trunk is very short, even in dense stands. Its usual 
height is from 20 to 25 feet, and its smooth, thin-barked, dark ashy brown trunks 
are fi'om G to 8 inches in diameter. Bark on the bases of large trunks is irregu- 
larly broken into wide ridges and is blackish brown, with a faint tinge of red. 
The red tinge is evident also on smoother parts of the trunk. Twigs of one or 
two season's growth are thick, clear reddish yellow, becoming a deep mahogany 
brown with age. The form and texture of the mature leaves (fig. 95) serve 
generally to distinguish this willow from others associated with it. They are 
thin, somewhat shiny, smooth, and deep yellow-green on the top sides, pale or 
whitish beneath (sometimes very minutely hairy), about 2 to 5 inches long, 
margins slightly curled toward the under surface, and the prominent yellow 
midveins, as well as the stems, finely hairy. The Pacific coast form of this 
willow distinguished as Salix nuttalUi brachystachys (Benth.) Sargent, is gener- 
ally a larger tree than that occurring farther eastward, being from 40 to 50 feet 
in height and from 12 to 18 inches in diameter. It has a longer clear trunk, 
which is more commonly ashy gray, with whitish areas,' and irregularly seamed ; 
the bark when broken shows clear red-brown. The general appearance of the 
trees and their foliage is, however, essentially the same; the female flower 
clusters only are shorter in the variety and frequently strongly curved. The 
coast tree is here considered only as a geographic form, inseparable, for the 
forester's purposes, from the type growing farther inland. Wood (of the inland 
tree), pale reddish brown and of somewhat lighter weight than that of the 
coast tree, which is of a slightly more reddish color. The wood has no com- 
mercial or domestic value, for it grows where there are many other superior 
woods. 

LoNOEvriY. — Not fully determined. Trees from 8 to 14 Inches in diameter are 
from 25 to 48 years old. 

RANQE. 

From southern Assiniboia and British Columbia (Columbia River near Donald), Wash- 
ington, and Oregon southward in the Rockies to northern New Mexico and Arisona (San 
Francisco Mountain) ; California (Sierras nnd const ranges to the San Bernardino 
Mountains). 

OCCUBRENCE. 

Headwaters and upper courses of high mountain streams ; moist benches, depressions, 
and gentle slopes with damp, humous, rocky or gravelly soil ; abundant soil moisture and 
well-drained situation essential. Occurs singly and in small groups, often with red 
alder and broadleaf maple. 

Climatic Conditions. — Similar to those of red and mountain alders. 

ToLEEANCE. — Eudures considerable shade. 

Repeoduction. — Moderately abundant seeder. Seedlings frequent, but usually much 
scattered. 

Broadleaf Willow. 

Salix ampUfoUa Coville. 

DISTINGUISHING CHARACTERISTICS. 

Broadleaf willow is a new and as yet little known willow discovered in 1899. 
The common name is coined from the technical name, which refers to a conspic- 
uous characteristic. locally, the species is calletl ** willow " only. As now 
known it is a shrubby tree from 20 to 25 feet high and from 8 to 12 Inches in 
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(liitiueter. Xutbing Is known aow of tbe trunk furiu, crown, bark, ond woctd, 
which Dwd to be atodled. Yoang twigs (flg. 9(J) nre denwly wliite- woolly, but 
In tn'o or three yenrs this covering goes off. and tbe dnrk red-purple bark la 
t>xii(W(Hl. Sliiture lenves (lis. 07) lire liKlit yclloivlBL-green, nenrly or quite 




Huiootb on tbeir tnp Rides (sometimes slightly woolly I and whitish beneath; 
j-onng and Iniuature leaves are more or leas densely white-ivoiilly on iKitb anr- 
faces, the wool fradually disappearing with age luter lu the season. 
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Nor sea beachea on aand duneH. Hcatlrri.il and with Alaska wlllov. 
Cliuatic Conditions. — Probablf Hlmllar to Ihone of black cotmnwood; V 
DOW ot requlrementa. 
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HiM>k«r Willow. 
Sttlij lionkf-riana Bitvratt In KtHikcr." 

UISTlNOLISHlNa CHARACTK1II3TICS. 
Tlie Hooker willow la not koonn l>y tblx iiiimc In ItH iiutlve linliEtnt. but Rlmjily 




Fic!. 08.— «o/Ij Jiootrriona. 
.-iirics from n Kjinnvliiig whrub lo ii cliistfr of tniiiko fniui 12 
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to 18 feet high and from 6 to 10 inches in diameter ; rarely single trees are 25 or 
30 feet high. The tbin, scaly bark is pale reddisb-brown« and Indistinctly and 
irregularly seamed. Mature twigs of tbe season are densely coated witb whit- 
ish woolly hairs, a thinner covering of which remains during another year, 
showing the clear red-brown bark beneath. Mature leaves (fig. 98), 3 to G 
inches long, clear, rather shiny, yellowish green and usually smooth on their 
top sides, except along the midveins, which are hairy; sometimes entirely cov- 
ered with a hairy coat, which is always present on young leaves. The under sur- 
face of the leaves has whitish, dense wool or minute, close hairs, particularly on 
the large midveins and their branches. 

Wood: A large proportion of the stem is heartwood, which is pale reddish- 
brown. Not used commercially. 

Ix)NGEviTY. — Not fully determined. Stems from 4 to 7 inches in diameter are 
from 18 to 35 years old. 

RANUE. 

Vancouver Island to Bouthern Oregon coast region. 

OCCURRENCE. 

Commonly near tide- water streams, sloughs, ponds, and salt marshes, but also about 
other wet places, in sandy, gravelly, or mucky soli ; sometimes In dryish situations. Scat- 
tered singly and in groups. 

* Climatic Conditions. — Similar to those of Sitka spruce. ^raSt;. 

Tolerance. — Undetermined, but appears little tolerant of shade. ^i 

■H- Repboduction. — Abundant seeder. Young plants are frequent, especially in saudQlDd 
muck. ^ 

Silky Willow. 
Salix siivhetinis Sanson in Koiigard. 

DlSn NGUI8 HI NG C^ H AK A( TKRISTK S. 

Silky willow ordinarily has slender shrubby stems from 8 to 12 feet high. 
As a tree (rarely over 20 or 25 feet in height), it is greatly branched, with a 
crooked or variously bowed or leaning trunk from 8 to 10 inches in diameter. 
The thin, scaly bark is faintly reddish-brown. Mature twigs of the year are 
deep reddish-yellow to reddish-brown, minutely hairy ; a season later they 
become nearly or quite smooth, but occasionally with a whitish coating. The 
leaves (figs. 99, 1(X)), from 3 to 5 inches long, are clearly distinguished by their 
dense covering of shiny, white, silky hairs on their under surfaces, while on 
their top sides they are very deep grass-green, smooth, and shiny. The mid- 
veins, as well as the thick leaf-stems, are hairy. 

Wood : The heartwood, pale cherry red, forms only a small projwrtion of the 
stem. Not used commercially. 

Longevity. — Not fully determined. Trees from 5 to 9 inches in diameter are 
from IG to 30 years old. 

RANGE. 

Alaska (Cook Inlet and Kodiak Inland) to southern California (Santa Barbara — coast 
region — and up to higher timber belt in mountains) and east to Blue Mountains, Oregon. 

OCCUBRENCK. 
Borders of streams, meadows, and moist depressions ; often In rich, mucky soil. 



It to be cited as Barratt's species, since no author would deliberately name a species in 
honor of himself, necessitating the citation of a patronymic from his name, and his name 
also as its author, side by side. 
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Fill, eo.— fiuflx ■jfiTreniti. 
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FelUeaf Willow. 
Sallx alaxenaU (Anderss.) <'ovl]le. 
DISTINGUISHING CHARAtTfatlSTICM. 

FelUeaf tvlllow, so called on nccount of the [elt-llke. woolly <wering of Its 
leaves, wub known for over thirty years ns a low shrub. It was only about 




eight years ago that It was found to become a tree from 20 to 25 feet high and 
fh?ai 4 to B incites Jn diameter in protected Bltu&tlona. Little la yet bnown of 
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Its habit when of tree size, and uotbing of the character and appearance of the 
bark and tfood, eoneernlng which fnrther study la reijulred. The yearlhig 
twigs are thick and densely covered with white hairs (Sg. 101) ; later the twigs 




lose tills corerine, and the aomewhut siilny, dark purple bark beneath lit 
cxiKiKtHl. Mature leaves (flc. 102), yellowlsh-green, are rendered uuiiiuc liy 
lielHK <lcnHely coated with pure white, shiny hairs on their under Hurfnres, hut 
15188-08 16 
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Buiootli, and slightly wrinkled by the depression of the veins on their ui)i>er sides. 
The wide midvein is yellow. They vary in length from about 2i to 4 inches, 
and in width from 1 to li inches. The hairy seed capsules are borne in a i>ecu- 
liarly dense, cylindrical cluster, from 4 to 5 inches long, while the top of the 
capsules ends in a minutely double-forked, thread-like tip (fig. 101). 

RANGE. 

("ouHt of Alnska, from Alcxnncltfr Arc'hii)«laf;o to Cape Lisbourno, nnd eastward to the 
valley^ of the Mackenzie River and to the shores of Coronation Gulf. 

OCCURRENCE. 

Little Is known of its occurrence. Bay shores In newly dopo8lt<«d prravel (low shrub), 
and in ^avel of older deposit (as a tree) among shrubs. Scattered, and sometimes with 
broadleaf willow. 

Climatic Conditions. — Probably similar to those of lilack cottonwood. 

POPULUS. COTTONWOODS AND POPLARS. 

This large group includes the trees popularly known as asi>ens, iK)plars« or 
" IK)pples," and cottonwoods. Several of them are very large forest trees, with 
rough, deeply furrowed, grayish bark ("cottonwoods"), or with smooth bark, 
little broken, and whitish or ashy (aspens). In their habits, their reproduction, 
and, to some extent, their foliage, they are closely related to the willows, with 
which they are most often associated. The leaves grow singly at alternate 
points on the branches, as in the willows. In outline, many of them are remotely 
triangular or egg-shaped, sometimes lance-shai)ed — very closely resembling the 
pointed-leafed willows; the borders of the leaves either have small, hooked, 
blunt teeth or are entire (uncut). When mature, they are most often smooth 
on both surfaces, but occasional si)ecies have hairy or woolly leaves. The leaf 
stems of many species are flattened at right angles to the leaf blade, and this 
causes the leaves to tremble in the sllghest l)reeze. The leaves, after turning 
yellow, fall from the trees in autunm. leaving prominent leaf scars which give 
the twigs a knotty appearance. The scaly buds of many species are character- 
ized by a covering of pungent, sticky r€*8in,6 which appears to have a protective 
use. Male and female flowers are each iKirne on sejwrate *^ trees ; only the female 
trees produce seed. Trees of the two sexes are unevenly distributed — fre- 
quently only one seed tree to many male or sterile trees; sometimes they are 
very widely separated. The flowers are fertilized by insects. With one or two 
exceptions (in female flowers), the flowers of each kind appear in long cylin- 
drical clusters, which hang down consi>icuously from the bases of buds on twigs 
of tlie previous year's growth. The seed-bearing flowers develop bud-like cap- 
sules (arranged on a pendent, thread-like stem) which are usually mature In 
early spring, before or by the time the leaves are full grown, Scnm aften^-ards 
the capsules split oi)en by from 2 to 4 divisions and lil)erate their minute, cot- 
tony seeds. These are provided with exceedingly flue, silky, white hairs, which 
i-ender them very buoyant, so that the wind may bear them many miles from the 
partMit trees. Of all trees, this group, together with tlie willows, Is best 

* Liriodendron tulipifera L., native of the East, more properly called tulip-tree, is often 
known as " poplar " or ** yellow poplar.** It is a member of the magnolia family and In 
no way related to the true poplars. 

'* The so-called " l>ee glue." with which honey bees fa.sten their honoy combs In hives 
or in the hollows of trees, Is gathered by bees from the buds of the cottonwoods. When 
hard, It Is very strong. 

*■ Sometimes one tree may produce clusters of male and of female flowers, or even 
clusters combining both male and female flowers, but this is exceptional. 
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(Miuipped for effecting « wiilo distrilmtloii of its ropreseu tat Ives ]>y seeding. 
The lightness and ahundance of poplar seed doubtless accounts for the ubiqui- 
tous i)resence of iwplars wherever moist ground is available in all situations 
from sea level to nearly 10,000 feet elevation, b\lt especially in cold, far northern 

regions. 

The wood of the iK)plars is light, soft, and straight-grained. The grain is 
commonly fine, but is Qften coarse as a result of the rapid diameter growth 
characteristic of these trees. Its coh)r is from whitish to a light, sometimes 
yellowish, brown. The wood of most species is brittle, unstable, and indurable, 
but that of a number of them is nevertheless of great commercial value for 
lumber and pai)er pulp. Formerly jwplar wood had no economic importance, 
but is now rapidly coming into wider and wider use, b()tlf for pulpwood and to 
take the place of other woods, the supply of which is decreasing. ** Yellow pop- 
lar*' (tulii)-tree), which some of the poplars resemble in grain and in the ease 
with which they can be worked, is one of the woods for which the poplars supply 
substitutes. 

The poplars are important to the forester especially for maintaining tree 
growth on stream bottoms where few other trees naturally grow. They produce 
a forest <*over and useful timl)er in from twenty-five to fifty years, while, like the 
willows, the ease and convenience with whi<*h they can be grown from root and 
branch cuttings and from cut stumps — even from stakes set in damp soil — 
renders artificial propagation particularly simple. They attain maturity in 
from 100 to 200 years, most of them within a century, and then begin to show 
signs of arrested growth, but on account of their great vitality and recuperative 
l)ower stmie species may continue to grow for a nuich longer time, repairing 
bn)ken trunks and other injuries to which their brittle stems are subject. 

Ten poplars occur within the Uniteil States and adjacent Canadian territory, 
and 4 of these inhabit the Pacific region ; but 3 of the latter also extend far out- 
side the Pacific region, to the north and east. 

The poplars are of very ancient origin. Remains show that they existed 
among the earliest tree forms of the Lower Creta(HH)us jieriod in Gret»nland. and 
that many different siXK-ies inhabited the central iK)rtion of this continent in 
the same epoch, and existed also in the Tertiary and Miocene i)eriod8 iu this 
country and in Euroi)e. 

Aspen. 

I'iHtulHH trcmulftidcH Michaux. 

I)lSTIN(il ISHING CILVKACTERISTK'S. 

Aspen is the best known and most extensively distribute*! of our trees. Its 
consi)icuously whitish, smooth, straight trunks and small, trembling leaves dis- 
tinguish it from its asstn-iates. It is from <>0 to 80 feet high and from 14 to 20 
Inches In diameter, more conmionly from 30 to 40 feet high and from 8 to 12 
inches through. In high exiK)sed i>laces it is small, with bent or almost pros- 
trate stems; elsewhere the trunks are straight, unbranched, except near the 
summit, and of an apparently uniform diameter for one-half or two-thirds of 
their length. The short, slend(»r, irregularly bent limbs stand out straight from 
the stem iu a narrow dome-like crown, which Is Umg In opim stands and short 
In dense growths, in which two-thirds of the stem may be clear of branches. 
The hard, firm bark is little broken except near the ground. Near the ground 
it is broken and blackish, and, on large tnmks, is nearly 2 inches thick ; higher 
up it is thinner. Fre<|uent black, rounded protuberances and curved, scar-like 
marks characterize the trunks. 
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Thp color of the bnrk. wliloh In previiilliiKly wbltlxh. Is soinetimea varied with 
vory p;ile green or ycUowlnli nreiiB. T1h> lenves (flgs. 103 to 105) are smootb 
OD both Burfiii-CB at uiiitiirlty, Honiewhnt uhliiy, ami »ieei> yeliow-Kreen above mid 
much paler lieneath. Leaf steius, yellow and fiatteDed near the leaf blade, vaiT' 
In length from about 11 ti> nearly 3 InchvH. In autumn the leiivex be<«me a 
c-letir leuwu-jellovv. Mature twlBH are smooth, shiny, clear reddlali brown, with 
BinilUtrly colored tlilnly rcHlnoiin buds. 

Wood : Silvery white Kiipwood foniiK a Itirise pm|iortloii of the kIcui ; the small 
core of lieartwood in luile hrown. The wood, rather tlnC'iinilunl. In llfcht. exreed- 
ingly soft, brittle, not durable iu contuct with the tnxiuud. Owing to Its i)b}-8- 




Ical Htnem nnd the white <-oIor of Itn woimI It In much in <Icmnnd in the Bust 
for i>iii>er pulp, while l(R free^loni from <Hlor Iiiih maile It very uwful In Its west- 
rr[i rimK*' for frult-Nix boanK luto whii-h hiixe <|nnntltii<ti of Hiv-kllletl trees 
are cut. (Jreen timber Ik not used for the latter purjiose iMvanse It warpa and 

I»N(u:\iTy. — Nut fully dfteraiineil. Kvldi'nlly a Hlmrt-livcii tree. Trees from 
10 to 14 Ini'beM in dliiniclcr are fnmi IM to liti years old. 
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northeastern Missouri, norlhwestero Neliriiaka, and tbrouBhout i 
Dortbero New Mexico and Arliona nnd central CallComia ; Lower ( 
San Pedro Martlr) and Mexico (mountaliiB of Chihuahua). 

AUBKA.— North In Yukon Valley to latitude of Arctic Circle on south slopes of 
Endlcott Uountslns. wetit probably nearly to Bering Bea and south to Inland side I'nclflc 
Coast Range, and to Ita seaward aide at Cook Inlet, and possibly at bead of Lynn Canal. 
Noted near Intematlonnl boundary In Yukon Valley, nortb side Yukon basin from Fort 
Yukon to DeerIng (Bering Bea), Chandler aiTer, Koyukuk River. Kndlcolt Mountains 
up to :!.000 feet, 10 mites below Walker Ijike at head ot Kubuk Klver. I)all River to 
2,C>UU feet, Allen, upper Kuskokwlm, HatanuKka. Suabltna rlvem. and Copper. Tanana, 




or Ken 



Noted 



and White rivers up 
ot Alaska penlnsulu, 
Mountains : also reported al head I.yun Canal from ShaRway to tilacler. 

Yi'KON AND British Coluuhia.— West to Inland sIoihs I'aclflc Coast 
OD Klondike. Slewarl, McQuestlou. and upper 1-elly rivers, about Desn 
River between Dease and Francis rivers, eastern side Casalar Range, upper Btlklne 

WAsiiiNUTtiN. — Whole State but not common; ivest of Cascades from sea level to 
4.<N)il feet, and rssl of CaHcades [rom l.StiO to 4,r.(J0 Cn-t. Sotea West Wasblagtun 
National K.ireHt (.Tnernlly nhove .t.IMM feet; locally on Slale Creek and other trlhularlea 
of Skattlt River, 111 mllea below Ventura, above Newby's; In Kast WashlnKton National 



242 FOREST TREES OP THE PACIFIC SLOPE. 

KorcHt Renerally 1.100 to -I.OIJO fwl ; Yakima iIItIbIod Waiililni.-lan Nnilonni FomI gtu- 
erolt^ a[ l.GIKI to n.SOO teer : UounI Italnlpr Nnrlimiil Furpst eenpnilly ill 'J.r>IK) to n.Mm 
ftvt : Dotpd locally ud Nntchra IllvPr Dcnr mouth Nile I'reek. Mount Aclamx. cnnyoDH 
Ynklmu Blver. UmpUnam Creek, and Columbia Itlrer between PrleHt llnpld!! anil Hvo- 
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man (Whitman County), and in Wenaha National Forest at 3,000 to 0,000 or 7,000 
feet. 

Oreoon. — Whole State but not common. Noted on Columbia River (northeastern 
Wasco County), Blue Mountains, Cascade (north) National Forest, west shore upper 
Klamath Lake, Sprague River basin (T. 35 S., Rs. 11 and 12 E ; T. 37 S., R. Hi E.), 
Swan Lalce Valley, Goose Lake National Forest, and Steins Mountain (southern Harney 
County). 

California. — Northern part and in Sierras south on both sides to Kern River (Kern 
County), at the north at 5,000 to 8,000 feet and at the south at 6.000 to 10.000 feet. 
Noted in Modoc and Warner Mountains National Forests, at upper end Davis Creek at 
6,100 feet. Trinity Mountains at head Canyon Creek, not known on Mount Shasta ; 
northern Sierras 7.0m) to 8.800 feet. Middle Fork Feather River, about Sierra Valiey 
above 6,500 feet, Lake Tahoe, 5,000 to 6,500 feet; Stanislaus National Forest general 
at 5,000 to 8,500 feet, locally noted south side of Mount Reba, Highland Creek, Rattle- 
snake Creek, Middle Fork Stanislaus at Mono Road crossing, head North Fork Moke- 
lumne River, 10 miles north of Gardner IJ miles west of Woods at 9,000 feet (timber- 
line) (Alpine County) ; Yosemite National Park at Aspen Valley and elsewhere at 
5.500 and 6.000 feet; Parker Creek near Yosemite Park line (Mono County) (T. 1 S., 
R. 26 E., sec. 18) at 7,S00 feet; Sierra National Forest locally noted South Fork San 
Joaquin at 8,000 to 9,000 feet. Mono Creek up to head. Silver and Fish creeks (tribu- 
taries to South Fork San Joaquin), North Fork Kings River to head, Dougherty Creek 
(tributary Middle Fork Kings River) near Meadow, South Fork Kings River to head 
and its tributaries, Bubbs Creek (up to 10,500 feet) and Copper Creek (up to 9,000 
feet). Crown Creek, East Fork Kaweah up to 1 mile below Farewell Gap and on its 
tributary Soda Canyon at Mineral King, and in Giant Forest at 6,500 feet. Kern River 
Canyon at 9,700 feet. 

LowKR California. — Plateau of Mount San Pedro Martlr above 8,000 feet a few 
localities. 

The eastorn rauge of this si^ecies will be given in a future publication. 

OCCURRENCE. 

Alaska. — On streams (drier parts), up valley slopes; protected gulches (Cook Inlet) ; 
rolling land and steep hillsides (interior) ; often preferring south exposures. 

W^EST Canada. — Usually on streams, low-lying land ; also on moderately high situa- 
tions — sometimes characteristic of dry, grassy hillsides (somewhat stunted) ; on all 
slopes, but most abundant on south exposures. 

Washington, Orboon, California. — Prefers stream bottoms, benches, moist slopes; 
less abundant and smaller on dry hillsides. In Blue Mountains (Oregon), occasional 
groups in open spaces on high ridges. Forms part of undergrowth in yellow pine 
forest on east slope of Cascades — nowhere abundant. In south Oregon, as a small part 
of stand, and much scattered ; in thickets about springs, occasionally over large areas 
of semlarid land. In north California (Sierras) in thickets, stunted, and at elevation 
of red fir, lodgepole pine, on borders of mountain meadows, moist slopes ; southward in 
very high, rocky, moist canyons. Throughout range best growth Is on moist, porous, 
well-drained humous soils. Grows in nearly all soils not too wet, but relatively small 
or stunted on poorer and drier soils. 

In Pacific region generally forms pure stands only over very small or limited areas ; 
to the east it occurs in large pure forests as well as extensively In mixture. In Alaska, 
commonly with balm-of-Gllead, birch, white spruce, alders, and willows (stream banks) ; 
occasionally also with lodgepole pine, Sitka spruce, black spruce, alpine fir, tamarack, 
birch, and black cottonwood on limited areas. On Kenal Peninsula, in forests of white 
spruce, with black hemlock, balm-of-(jilead, and birches; about Cuok Inlet, sparln^^ly in 
birch forest with small numbers of white spruce and balm-of-Gllead, mainly with latter. 
At Skagway, abundant with balm-of-Gllead on river bottoms over extensive areas adjacent 
to Sitka spruce, lodgepole pine, and alpine fir. On the lower Yukon, with birch and balm- 
of-Gilead on hills. South slopes of Rockies north of the Yukon carry a little aspen with 
white spruce and birch. In west Canada with balm-of-Gllead, black cottonwood (flnls and 
lower slopes), birch, alders, and willows (streams), lodgepole pine (dryish terraces), and 
white spruce (slopes and ridges), Engelmann spruce, and black spruce. Grows with white 
and Engelmann spruces and with lodgepole pine singly, but mainly in groups, which fill 
burned or logged areas In coniferous forest. Usually subordinate In main stands of lodge- 
pole pine. On margins of swamps, lakes, and sluggish stream banks with tamarack and 
with black spruce. Not abundant in Washington or Oregon, rarely occurring except singly 
and In small thickets, mixed especially with Douglas fir, and western yellow and lodgepole 
pines. On Mount Rainier, near lower limit of Douglas fir; on east slope of Cascades, 
under Douglas fir and yellow pine from foothills nearly to summit ; with lodgepole pine on 
west shore of upper Klamath I^ke (southern Oregon). In northern and middle Califor- 
nia, In moist places with lodgepole pine, alders, black cotton^^wyi, vcA 'wV^X^-h?^, "bcvA. \«^ ^^^ 
places (low or bushy) with mountain malkogany and o\.\i«t c\iav^TT«\. 
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Climatic Conditions. — The exceedloKly wide ranj;e from the Atlantic to the Pacific 
region and from low to very high elevations shows adaptation to very varied climatic 
conditions, which, for the Pacific range, are essentially a combination of those already 
given for the many associates of aspen. 

ToLEBANCE. — Very Intolerant of shade throughout life. Its light foliage permits growth 
in crowded stands, under which there is usually a more or less dense herbage. Mingled 
with shady conifers, Intoienince of even side shade is quiclcly shown by long, clean 
stems and small narrow crowns in full light. 

Heproduction. — An exceedingly prolific annual seeder. Seed of high germination but 
of transient vitality, usually germinating shortly after being shed. Extreme buoyance 
results in very wide dissemination by wind. Germination best and mainly in moist, 
exposed mineral or slightly humous soils. The fact that its numerous seeds are quickly 
and widely scattered over burned and other cleared lands accounts for Its being the 
first tree growth in many localities, where, however. It is often replaced or gradually 
crowded out by shade enduring associates. It is persistently present more as a result of 
extraordinarily prolific and constant reproduction than of power to cope with its 
aggressive associates. 

Balm-of-Gilead. 
Populus balsamifera Linnaeus. 

DISTINGUISHING CHARACTERISTICS. 

The balm-of-Gllead, "balsam i)oplar," or " tacauialiac," as it is also called. 
Is distinguishable In general appearance by its lustrous, very dark green leaves, 
whicli, as they tremble and turn In the breeze, show glinting flashes of tlieir pale 
green and bright rusty brown under surfaces. Height, from 75 to 80, sometimes 
00, feet and diameter from 30 to 40 inches ; very old trees are from 4 to (> feet 
through. Stem straiglit and clear of branches for from 30 to 40 or more feet ; 
tlie hirge thick limbs, trending upward strongly, form a rather long, narrow, 
and irregularly open crown. Tlie bark of large trunks is slightly reddish gray 
and has regular deep furrows and wide ridges, while that of the limbs and young 
trees is brownish-gray, sometimes with a greenish shade, and is smooth. Year- 
old twigs are clear, shiny red-brown, with conspicuously large, sticky buds 
(fig. 100). End buds are about an inch long and buds from the sides of twigs 
are from five-eighths to three-fourths of an inch long. The bud-scales are thickly 
coated with a yellowish, pungently fragrant balsam, with which the young leaves 
are also covered. Mature leaves (fig. 100) are thin, somewhat leathery, smooth, 
dark shiny green on the upi)er surface, light green or often rust-colored, and 
very veiny beneath : from 3i to about 5 inches long and 2 to 3 inches broad ; 
leaf stems smooth, very slender, round, and from H to about 2 inches long.o 

Wood, of light weight, soft, rather fine-grained, pale brown ; not distinguish- 
able in general appearance from that of other timber poplars. The large trunks 
give clear, wide lumber which is being more and more used for l)ox and cooi)er- 
age stock in place of pine and other more valuable timbers, as well as for paper 
pulp. Its commercial uses are likely to increase in the future. 

Ix)NOEViTY. — Not fully determined. Trees from 14 to 17 inches in diameter 
are from 40 to 50 years old. 

BANGE. 

Alaska to Iludson Bay and Newfoundland ; southward to northern New England and 
northern New York, central Michigan and Minnesota, South Dakota, northwestern 

■A well-marked variety is Populus halaamifcra candicana (Alt.) Gray, a large tree 

with less upright branches, more open crown, and with wide heart-shaped leaves, which 

are usually silvery whitish l)cneath, minutely hairy on their margins, mid- and other 

veins, and on the leaf stems (fig. 107). It has been long cultivated for ornament In 

eastern United States and Canada, but nothing authentic is known of its native range. 
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I. and OrVKOn. Virut ot IIiidBon Bny. abundiiDt on 
exMndlng Dortbward In Murkenile RIt« vulle; to 
c Ocean, and westward la Alaska to Bering Sea. 




10(1. — Populuii biilnamifera. 



Yiiknti River ralloj-N and mnln t 

I reniien. i>Xi«|i( nl CJillkoot I'bbi 

miilli tilde fr.r ii short illHlnnce. and ot rook Inlet, wbere. from Bering 

It iTiiiui'M l<jw Imni' of Alaska Peninsula and meets I'aclBc coast tiMi^ 
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induit bere nbout TurDBgaln Arm of Cook Inlet. b1 Hope, at moiilh of RHurrerlkiD 
ck. and up wpgt side of Kennl PeDlDaula to Keanl Lake. reiicblciK neurit lo lliaber* 
I (1.000 to 2,000 feet), being commoD also at T^anek, and prnliulily down wett 




Fio. lOT,— Popula* ballamlfi 



eat^rn limits In All 
f /'epului baltamlfc 



Car as IlIamDa Bay: reported from ghores of Eodlak 
ikfl arc Mmllfi of tree Rrowtb (Bering Sea and Arctic 
I llmllB irnlley vt Noaink Itlver, lat. SH°. Iodr. 163°). 
a l» unkDuwn In Turner River Valle;, but occurs In 
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Anaktuvuk River valley (branch of Colvllle River), on Arctic watershed of Endicott 
Mountains, here reaching its northmost limit (lat. 69" 20') at 75 miles from coast. 
Abundant tbrouRhout Yukon River Valley bottoms and also on slopes. Extends, on 
south slopes of Endicott Range, to about 1,000 to 2,000 feet, on Koyukuk River to about 
K,000 feet, on White and Upper Tanana rivers to about 3,500 feet, on lower Stewart 
Kiver to about 2,500 feet ; on south slopes of Alaska Ranfire, near Cook Inlet, to about 
1,200 feet, river bottoms on Chltlna ttiver and in Skolal Mountains, on upper Sushitna 
and Copper rivers to somewhat higher elevations, Skwentna River to 2,500 feet, on 
north and west slopes of Alaska Range to 3,500 and 4,000 feet, valley of Kobuk River 
(western tributary of Arctic Ocean) to 1,000 feet. 

Orruon. — Reported from eastern part, but definite records are wanting. 

Native range of Populua halsamifera candicuns unknown, but the tree is cultivated 
and escaped from cultivation from New Brunswick to Georgia and west to Minnesota. 
It may possibly be met with In the l*aclfic region. 

The detailed range of this tree east of the Pacific region will be described In 
later Imlletiius. 

OCCURKENCE. 

Alluvial stream bottoms, flats, borders of lakes and swamps In moist sandy and grav- 
elly soils, which are often rich and deep. Forms pure stands and Is more or less mixed 
with black and white spruces, birches, alders, and w^lllows. 

Climatic Conditions. — Characterized by humidity, heavy precipitation, very low tem- 
perature, short growing season, and long, severe winters. 

ToLKKANCB AND Refkoduction. — Not determined. 

Black Ck>ttonwood. 
PopuluH trichocarpa Torrey and Gray. 

DISTINGUISHING CHARACTERISTICS. 

Black Cottonwood, the largest of our poplars, under the best conditions for 
growth, is from 80 to 125 fc^et high and from 3 to 4 feet In diameter; trees 
somewhat taller and from 5 to 6 feet through occur much less commonly, while 
over much of Its range It Is under 50 feet and from 12 to 18 Inches in diameter. 
The pale gray, deeply and regularly furrowed trunks are clear of branches for 
from 50 to 80 feet or more in the best grown trees, straight, or, often, with a 
long, slight bend. Smaller trees, grown under less favorable conditions, have 
relatively long, clean trunks, except in the open. All have rather open, short, 
wide crowns of thick upright branches. The furrows and ridges of the tnmk 
bark, often nearly 2 Indies thick, are distinctly and sharply defined. Young 
twigs are indistinctly angled, later becoming round, shiny, and reddish yellow. 
The similarly colored buds, from five-eighths to three-fourths of an inch long, 
are often curved (as if bent) and covered with a fragrant, yellowish-brown gum, 
from which the tree gets the name, "balsam cottonwood.*' Mature leaves (figs. 
108, 101)) are thick, leathery, and smooth; dei»p shiny gret»n above, and silvery 
white or whitish beneath, with rusty areas and veiny. Midveins and their 
branches, as well as the slender, round leaf-stems, sometimes very minutely 
hairy. In dying, the leaves become a dull yellowish-brown. Wood, soft, 
straight-grained, fine-grained in dense stands; dull grayish-brown. Large logs 
obtainable from the lM»st grown trees give clear, wide hnn1)er,and other mate- 
rials which are extensively used in the range of the si>ecies, especially for coop- 
erage stock. It is likely to be even a much more imi)ortant soft wood In the 
northwest Pacific region than it is now, owing to the scarcity of other broad- 
leaf timber trees suitable for the sixK?ial puriH)ses to which this wood can 
be put. 

rx)NGEViTY. — Not fully determined. Probably attains the greatest age of any 
of our native si)ecie8. Trunks from 2 to 3 feet in diameter are from 85 to 110 
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ycnrs old,; one tree 4Itl Inclii^ lu diameter stiowod iiii ane of 112 years. Tbe 
iiiucU larger trees — now very largely eut for tuiut>er — would doubtless sbotv 
nges of 150 or ITS years. 




Fill. 108. — Popului (rlchorurpn. 



(lutbern AlaakB and aouthvanl throuffb Inlerlnr Yukon Terrltoi?, 
axhlQEtrn. and Orvei'D, lo Buulhera Calirornla (San Jaclnta MauD- 
lu north«ra IdaLo aoil MoDtana. NorlberD rnnce still Impcrfectlj 
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— rrohabl; on coBBt tram nortb end of KcKllBk Islanil, Illamna Rij, Cook lnl«t. 
I'pnEnmilii Mislward tu l.jno Canal aod StlltUe Rlvtr. ritsnrtlng fnto (he Inte- 
ItlHh terrltorj' down Lewes, Pelly, F'rancea, upper Llard and pmtiahl^ upper 
l'ar«Q[p rlvera. aud throughout region eaat ot coast ransea at Ihia latltuile. On 




of TlKoruus Htioot. 



I.oeiilly noted at miiu 
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Wkstkrx Canada. — Not known to, but probably does, extend southward In interior 
Rrltlsh Columbia, and possibly also on seaward side of coast mountains ; unknown on 
Queen Charlotte Islands. 

VANCorvEB Island. — Noted on San .Tuan River (southwest coast.) In lower Kraser 
River Valley up to Yale, and In Columbia River Valley at Donald, and westward In low 
valleys of Selklrks to Kamloops Valley, here ascending to about 7,000 feet elevation. 

Washington. — Washington National Forest (West) common up to 5,000 feet, locally 
noted at Ferndale and on Nooksak and upper Skagit rivers (Whatcom County). Eastern 
division at 1,100 to 4,000 feet, locally noted on Lake Chelan, mouth Stehekln River and 
near top Cascade Pass. Yakima division up to 3,000 feet, noted on Wenache Mountains, 
Mount Rainier National Forest, up to 4.200 feet, locally noted on NIsqually River at 
Ashford and up to a point above Longmire Springs and on Mount Adams. Olympic 
Peninsula, locally noted on north and south forks of Skokomish River, 12 miles west 
of noodsport and 8 miles south of Lake Cushman, and at head of South Fork (Mason 
County) and In Quenlult Indian Reservation and at Dryad (Chehalls County). In 
central part of State noted In Klickitat County and in Kittitas County, locally in 
canyons of Yakima River and Its tributaries, Umptanum Creek, Atanum and Wenas 
rivers (up to 4,200 feet), and on west slope of divide between Columbia and Yakima 
rivers ; on Columbia River from Saddle Mountains to Egl)ert Springs (near Trinidad, 
Douglas County), Snake River (Columbia County) at 1,500 feet. Blue Mountains, at 
Almota and Colfax (Whitman County) and Spokane (Spokane County). 

Oret.on. — Both sides of Cascades and east, at the north to Blue Mountains and at 
the south to Goose Lake. Noted on Deschutes River in northern Wasco County. Colum- 
bia River in Wasco, Sherman. Gilliam, Morrow, and Umatilla counties, John Day River 
from nay Creek to mouth (Gilliam County), coast region of Clatsop County, Cascade 
(North) National Forest up to 1.600 feet. Blue Mountains National Forest locally 
noted on John Day River and its tributary, Cottonwood Creek. Noted in Wenaha and 
Goose Lake National Forests. 

California. — Abundant in Sierras and southern cross ranges, but much less frequent 
In coast mountains ; generally at 3,000 to 6,000 feet elevation. Klamath National Forest 
in low situations. Vicinity of Mount Shasta only on Shasta River, at about 3.000 to 
4,000 feet, and near Sissons on head of Sacramento River at about 3,500 feet. Shasta 
National Forest on streams in yellow-pine belt. Locally noted as follows in northern 
coast ranges: Lewlston trail west of town of Shasta (Trinity National Forest); South 
Fork Eel River (Stony Creek National Forest) : near Mountain House (Round Valley 
road from Uklah), western limit, and occasional stations to north; Mitchell Canyon 
(Monte Diablo): San Leandro Creek (near Alameda). Southern coast ranges: Near 
Gilroy on Carnadero Creek (south end Santa Clara Valley) ; near Buenaventura on 
Santa Clara River; Monterey National Forest, on constant streams, at 500 to 2.700 
feet, as on Sur, Carmelo, Arroyo Seco, San Antonio, and Naclmlento rivers. San Luis 
Obispo National Forest, at 500 to 2.000 feet, preferably In such perpetual stream beds 
as San Luis, Arroyo Grande, and Iluasna rivers. Coast islands, including Santa Catallna 
and Santa Barbara. Sierras : Plumas, Diamond Mountain, and Lassen Peak National 
Forests ; rare in foothills ; thence throughout western slope to point on South Fork 
of Kern River 10 miles south of Monache Meadow (lat. 36") ; abundant on larger 
rivers at from 3,000 to 6,000 feet elevation. Abundant in Stanislaus National Forest 
and on larger rivers in Sierra National Forest. Locally noted as follows in Sierras: 
Middle Fork Stanislaus River between Cow and Lily creeks, and on Mill Creek and 
In Donalds Flat; Yosemlte River; Middle Fork San Joaquin River at Balloon Dome; 
Middle Fork Kings River near Crown and Blue creeks, and at Tehlpite Dome ; South 
Fork Kings River at Godard Creek, Converse Basin, and Simpsons Meadow ; Bubbs 
Creek (tributary South Fork of Kings River) ; Big Arroyo and S<:da creeks (branches 
Kern River) ; East Fork Kaweah. al)ove Mineral King, to headwaters, and on Marble 
Fork Kaweah ; Kern River at t\inston Creek, below Little Kern Lake, and up to East 
and West forks; South Fork Kern 10 miles south of Monache Meadow (southern limit 
known in Sierras). On east slope of Sierras, only on Ilockett trail to Owens Valley, and 
in Tnickee River valley, Nevada, there ascending creeks to 7,000 feet ; also on Panaraint 
Mountains (east of Sierras in California), where trees were seen in Ilannopee Canyon, 
at 8,500 feet. Tehachapl Mountains, In Tejon Canyon. Southern cross ranges and south- 
ward into San Jacinto Mountains ; generally at 1,000 to 5,000 feet. Santa Barbara 
National Forest canyons of perpetual streams in Santa Maria, Santa Ynez, Santa Bar- 
bara, Matilija, Piru-Sespe, Newball, and Elizabeth basins, at 500 to 5,250 feet, some- 
times extending down into valleys. San (Jaliriel National Forest, not common below 
4.500 feet ; locally noted on foothills near Pasjidena and on San Gabriel River up to 
C.OOO feet. San Bernardino Mountains, south slopes up to 5,300 feet ; locally noted in 
Santa Ana Canyon from mouth to ** Pines." 2.500 to 5.600 feet, and on Keller and Bear 
creeks. Snn Jacinto Mountains, noted on San Jacinto River and Tahquitz Creek at 
0.000 feet. 
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OCCURRENCE. 

At lower levels on river bottoms, sand bars, and banks, In sandy, humous, rich soils, 
where it is largest ; at higher elevations, in canyon bottoms and gulches, in moist, sandy 
or gravelly soil, where it is much smaller. 

Forms belts and limited forests of pure growth, or occurs in mixture. At north, with 
willows, red and Sitka alders, vine and broadleaf maples, lowland fir, Douglas fir : south- 
ward, at higher levels, with red and white alders, incense cedar, and occasionally Doug- 
las fir. 

Climatic Co^'DITIONS. — Not fully determined. Climato in region of best growth is 
marked by great humidity and precipitation and by moderate temperatures. Beyond 
influence of sea and fogs, where the tree is subjected to dry atmosphere and Is dependent 
upon soil moisture only, growth is smaller. 

Tolerance. — Very intolerant of nhade throughout life. Very rapid, persistent growth 
permits It to hold Its own In mixture with more tolerant conifers, among which its small 
crown is carried high Into full light. 

Reproduction. — Prolific annual seeder. Seed has a high rate of germination, "^iut very 
transient vitality. Reproduction good on moist, bare, humous or sandy soils, but very 
abundant on wet bars. 

Fremont Cottonwood. 
PopuluH frcmontii Watson. 

DISTINGUISHING CHARACTERISTICS. 

In Its native range Fremont cottonwood Is not known as such, but simply 
as ** cottonwood." a iinnie wliich should be replaced by the more distinctive one 
coined from the tc»chnlcal name and adopted here. This tree was long supposed 
to be the same as the big cottonwood (P. deltoldes) of the Prairie and Eastern 
States, which it very closely resembles in general appearance. Again, until 
recently, there had been no stable character found by which to distinguish it 
from the perplexingly similar cottonwood (P. tcislizcni) of western Texas, the 
Rio Grande Valley, New Mexico, and contiguous Mexican territory. Fremont 
cottonwood differs from the latter species in the much longer stems of its seed 
capsules. 

Ordinarily Fremont cottonwood is from 50 to 75 feet high and from li to 2i 
feet in diameter ; rarely it Is from 80 to 90 feet and 4 or more feet through. The 
trunks, clear of branches for about half their length, are seldom straight, but 
are more or less bowed or leaning. Thick limbs and their drooping branchlets 
form a very wide, round-topi)ed, oi)en crown. The rough, very deeply furn)wed, 
thick bark is externally dark grayish-brown and clear red within ; the wide, 
distinctly cut ridges are connected irregularly by smaller lateral ridges. Bark 
of large limbs and young trunks is only slightly seamed and pale ashy brown. 
Year-old twigs are smooth, pale yellow, yellowish gray as they bei-ome older, 
with shiny greenish buds. Mature leaves (fig. 110) are smooth throughout, 
leathery, rather thick, clear yellow-green and shiny, with flat, yellow stems. 
In dying, the leaves become a bright lemon yellow. Woo<l pale, dull brown, 
considerably heavier than that of other cottonwoods, fine-grained, soft, brittle, 
not durable, and specially liable to crack badly in seasoning. Much used locally 
for fuel, but has no commercial use. 

Fremont cottonwood is of very great service for protecting and holding the 
soft shifting banks of bottomland on western streams, where it is the only tree 
that marks their meandering courses. 

Longevity. — Not fully determined. Appears to grow rapidly to maturity 
and to be short-lived. One tree 8(4 inches (inside of bark) showed an age of 
only 20 years. Further investigation of this tree's age limits are desirable. 
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San Joaquin River Valle}-, on foothills of southern Sierras, and on southern coast ranges, 
up to 3,000 and 5,000 feet elevation. Locally noted as common on South Fork of Kern 
River from helow Canebrake Creek to Isabella ; on Kern River to Kernvllle, at a point 
8 miles below Isabella and at Bakersfield. East side of Sierras, only on Cottonwood 
Creek (west side of Owens Lake), and on Cottonwood Canyon in Panamint Mountains. 
Probably elsewhere also on southern east side slope of Sierras and on ranges east of 
them. Coast ranges of southern California : Santa Lucia and San Luis Obispo mountains ; 
abundant generally on streams at 200 to 2,600 feet elevation, including Sur, Carmelo, 
Arroyo Seco, San Antonio, Nacimiento, Carriso, Salinas, and Santa Margarita rivers. 
Elsewhere, scattered throughout southern California on streams, on edges of deserts, and 
on lowlands between the mountains and sea. Santa Barbara National Forest : All 
watersheds, at 900 to 5,280 feet, including Santa Maria, Santa Ynez, Santa Barbara, 
Matillja, IMru-Sespe, Newhall, and Elizabeth rivers. In all canyons of Tehachapl Moun- 
tains, including Cafiada de las Uvas and Tejon Canyon. Rare in vicinity of Los Angeles, 
occurring at Fernando. Not detected in Santa Ana Range. Lccally noted as follows : 
San Gabriel National Forest, in Tujunga Canyon (2 miles from mouth), at 1,600 feet; 
Mohave desert, at Victor on Mohave River : San Bernnrdlno Mountains in San Ber- 
nardino Valley. Santa Ana Canyon and Bear, Keller, and Mill creeks. Common in San 
Diego County south of San Luis Rey River, extending westward nearly to sea and 
eastward into desert to tree limit ; noted at Jamul Creek, 15 miles from sea, near 
Mexican boundary ; Mountain Spring, east side of Coast Range and just north of 
Mexican boundary, at 2,500 feet; Salton River (Colorado Desert). 

The detailed range of Fremont cottonwood outside of the Pacific region will 
he dealt with in a future puhlication. 

OCCURRENCE. 

Confined to alluvial stream bottoms and their borders, in moist sandy and humous 
soils, or In moist gravelly ones. Very dependent upon soil moisture, of which the pres- 
ence of this tree Is always indicative. 

Forms strips and small bodies of pure growth, or Is scattered in mixture with willows 
and occasional western sycamores and white alders. 

Climatic Conditions. — Climate marked by high temperatures and small precipitation; 
air is dry in some parts of range, but humid in others, through influence and proximity 
of sea. 

Tolerance. — Extremely Intolerant of shade throughout life. 

Reproduction. — Similar to black cottonwood. 

Family BETULACE.2B. 

This family contains the birches and alders, well known and widely distrib- 
uted forest trees and shrubs. They are characterizeil by their small, scaly fruit- 
ing cones, which somewhat resemble in form those of the true cone-bearers. 
The minute seeds (nuts) are produced under the scales of the cones, which in 
the birches fall to pieces when ripe, scattering the seed, but which in the alders 
remain intact, after liberating the seed by a spreading of the scales. In this 
resjiect the cones of these trees behave almost exactly like those of some of 
the conifers. Male and female flowers are each borne on different parts of 
the same tree, usually on different parts of the same branch. A further striking 
analogy between the reproductive organs of these trees and the pines is the habit 
of forming either partly developed male flower clusters alone, or both male 
and female flower clusters, during tlie summer previous to their opening. These 
may be seen on the leafless twigs of birches and alders in winter, during w-hlch 
they remain in a quiescent state until spring, when they again begin to grow 
and the flowers open — commonly before the appearance of the leaves, which (in 
our species) are shed annually in autumn. The leaves are borne singly on the 
branches (never in pairs, one opposite another). 

The wood of these trees is dense In structure, and its very minute, numerous 
ix)re8 are diffused irregularly throughout the annual rings, which are very In- 
distinctly defined. All are useful forest trees, and some are especially valuable 
^or their timber. With few exceptions, they require moVsX ^MiV», 

15188--08 17 
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BETITLirS. BIRCHES. 

Without exception, the tree and shrubs of this group are called birches. 
In most of the species the bark of young trees is smooth and often sei)- 
urable into paper-like sheets of a chalky-white, yellow, orange-brown, red- 
brown, or copper color; one or two species, however, have gray-brown bark, 
not separable Into layers. Old trees have furrowed, scaly bark. The fine, 
dense structure of the hard wood and its comparatively indistinct annual 
layers are also characteristic, while most birches have beautiful, reddish- 
brown heartwood, which is commercially of great value. The very fine, 
round twigs are conspicuously marked by long-persistent, light-colored spots. 
Year-old twigs produce, the succeeding year, two leaves from the side buds, 
while from the end<» bud a new shoot grows with only one leaf at a point. 
Young twigs and the inner bark of several birches have a fragrant, winter- 
green taste when bruised or chewed (they are not iwisonous). The cylindrical 
male flower clusters, partly matured the previous summer and so remaining until 
early spring, one or several together, are long, tassel-like bodies hanging down 
from the ends of the twigs, back of which the very much smaller, cylindrical, 
quite or nearly erect female flowers proceed from the short, 2-leafed, thorn-like 
side twigs. Flowers appear before or with the growing leaves ; female clusters 
develop into cylindrical or elongated cones, under the scales of which are borne 
very minute, brownish seeds with two gauze-like wings. The cones mature and 
fall to pieces in late spring or early summer, leaving on the twig a central 
thread-like stem, to which the scales were attached. Sown thus early, the 
seeds germinate at once in moist, shady places, and the seedlings mature suffi- 
ciently that season to pass the winter safely. It is best, if possible, to sow birch 
seed soon after it is gathered, since by storing it until the following spring 
much of its germinating power may be lost 

Few of the Pacific birches are of Importance for their wood, because within 
the region most of them are too small or infrequent to form stands sufficient 
to supply commercial or domestic uses. When they occur with a few other small 
trees, they are useful as a protective cover on canyon streams, but otherwise they 
are unlmi)ortant for the forester. Eastern and northern representatives of the 
group are much more imiwrtant forest and timber trees. 

The birches from which our si>ecies descended existed In early geologic times. 
Remains of them are found In the Cretaceous rocks of the Dakota formation 
and In the more recent Tertiary formations. In Tertiary times they Inhabited 
the north central and northwest coast region of this continent. Many species, 
now extinct, also existed In Europe during the Eocene and Miocene i>erlods. 

Nine tree birches grow in the United States and adjacent Canadian ter- 
ritory, of which four Inhabit tlie Pacific region. 

Western Birch. 
Betula occidetitalis Hooker. 

DISTINGUISHING CHARACTERISTICS. 

Very much confusion has existed regarding the Identity of the true Betula 
occidentalism which, so far as now known, occurs only in northwestern Wash- 
ington and adjacent territory in British Columbia. To Prof. C. S. Sargent 

' The last bud on a season's twiR is not strictly a terminal bud, such as is produced by 
Dales, pines, etc., but a side or lateral bud, which appears terminal because the immature 
termlna] part of the shoot dies and falls late in autumn or in winter. This is true of 
mJJ bircbea. 
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belongs ttie credit of fluully separatini; tblH tree from the re«l-brown or bronze 
barked tree (B. fonttnalla Sargent) of the Slerrn and Rocky MountalD regions, 
und also front the paper bircb, B. papyrijera. a form of wblch wae thougbt to 
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occar In Brltlsb Columbia and Washington. Tbe latter, a more eastern and fut 
Dortbern tree, Is not known to reach tbe range of tbe western birch. 



256 FOREST TREES OF THE PACIFIC SLOPE. 

Not locally called " western birch," but simply ** birch." It is very desirable, 
however, to use the more distinctive name given here, which is derived from the 
tree's technical name. 

It is the largest of our birches and, indeed, of any known species of birch. 
Height, from 80 to 90 feet (not rarely 100) ; diameter, from 2 to 3 feet, or 
occasionally larger. The smooth, shiny, light orange-brown trunlcs are clear 
of branches for from 40 to GO feet, while the branches of the spreading, open, 
round-topped crown droop considerably. Young trees have rather compact, 
conical-shaped heads. All but the lower slender branches trend upward, but 
with age they become more and more drooping. The thin bark is separable 
into thin sheets, the freshly exposed surface being a clear orange-color. Year- 
old twigs are clear, light yellowish-brown, more or less very minutely hairy, 
and with very few speck-like glands (abundant on young twigs) ; later, the 
twigs become smooth and are without hairs and very shiny. Mature leaves 
(fig. Ill), from 2i to 3i inches long, are thin, marked with minute dots (made 
by resinous glands which cover the young leaves), dull deep green above (mid- 
veins hairy) and light yellowish green beneath, where the yellow mldvein and 
its larger branches are minutely hairy. Leaf stems, more or less hairy and 
minutely glandular. Mature cones (flg. Ill), somewhat erect, are about 1| to 
li inches long and one-half inch or slightly less in diameter. Cone-scales 
(flg. Ill, b) very minutely hairy on the outside, especially on the margins. 
Minute seeds (nuts) with pale, very thin wings on two sides (fig. Ill, c). 
Wood : Nothing now known of the characteristics of the wood, but since the tree 
occurs only occasionally, it is not likely to be commercially important 

Longevity. — No records of age are available. 

BANOE. 

Extreme northwestern Washington and southwestern British Columbia ; possljly In 
central British Columbia, eastern Washington, Idaho, and Montana. Range little known 
at present. 

Bbitish Columbia. — Mainly in Lower Fraser River Valley ; a few trees at various 
points on Vancouver Island, and reported at Donald, on Columbia River (long. US'*). 

Washington. — Vicinity of Puget Sound, extending inland on Skagit River (above 
Ruby Creek) to 4,000 feet in Cascades, and southward at least to Seattle; occurs also 
on islands of Puget Sound and on shores of Gulf of Georgia and Straits of Fuca. Lo- 
cally noted at Sumas Prairie and Everson. in Whatcom County. Reported on Tukannon 
River in eastern Washington, in Blue Mountains, at a point 10 miles southwest of Pull- 
man, and in Whitman and Stevens counties. Much more careful field study is required to 
define the eastern range of this tree, which appears to approach, in some individuals, 
occasional western forms of Betula papyrifera. A birch recently found in Idaho and 
Montana resembles the latter species, but it is suspected of being B. occidentalia. 

OCCURRENCE. 

On borders of streams, margins of meadows and lakes, In rich, moist, humous sandy and 
rocky soils. Nothing further known now of occurrence nor of silvical characteristics. 

Kenai Birch. 
Betula kenaica Evans. 

DISTINGUISHING CHARACTERISTICS. 

The Kenai birch is a comparatively new and little known Alaskan birch, 
called " red birch " and " black birch," names long used for the eastern birch 
{Betula nigra). The name "Kenai birch," coined from the technical name, is 
proposed to avoid confusion with names already appropriated. 
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From 20 to 30 fept high, with n hrofld erown, and a short, very deep brown 
tn hlacklBh brown, furrowed trunk, from 12 to 18 Inches In diameter. SenBon'9 
twigs, lai^, clear red-brown, and dotted with minute light speckn. Mature 




leaves ific 112), smootli tlironglinut, dull deep green on their top sides mid 
lighter IwneatU ; both surfaces iirnnilnently marked by n net-work of veins 
whk'h. with the very delk'ate leaf steins, are yellow. Mature rones (flg. 112) 
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somewhat upright from seven-eighths inch to about 1 inch long and approxi- 
mately three-eighths inch thick. Cone-scales, minutely hairy on their margins 
(fig. 112, o), and the very smalt seeds (nuts) with thin wings on two sides (fig. 
112, 6). Wood: Nothing is now known of the characteristics of the wood, 
which, however, on account of the tree's rarity, can be of little commercial use. 
Ix)NOE\TTY. — No records are available of the age of the tree or of Its silvical 
requirements, concerning which observations are needed. 

RANGE. 

Only on sea side of coast mountains of Alaska from head of Lynn Canal westward to 
Kenai Peninsula and north end of Kodiak Island. Here, associated with Picea sitohen- 
8is and Betula alaakana, and reaching the same elevations as spruce ; on Lynn Canal, 
growing to about 2,600 feet elevation ; on Prince William Sound, to about 1,C00 feet ; 
while on Kenai Peninsula it is abundant on top of plateau, extending up slopes to about 
2,000 feet. At Sunrise, on shore of Turnagain Arm, and southward on west shore of 
Cook Inlet to Halibut Cove, Kachemak Bay : possibly extending inland, around head of 
Alaskan Peninsula, into the interior and up Sushltna and Copper rivers, as well as over 
passes at head of Lynn Canal. Reported on Koyukuk River above the Arctic Circle. 
A few trees occur back of Kodiak village on Kodiak Island, while the species grows 
abundantly in valley at head of English or Womens Bay, 8 miles south of Kadiak 
village. 

White Birch. 
Betula alaskana Sargent. 

DISTINGUISHING CHARACTERISTICS. 

White birch Is a little-known Alaskan species. Its possible relationship to 
some of the imperfectly known Asiatic white-barked birches has not been deter- 
mined. The earliest record of it is from specimens collected on the Saskatchewan 
River in 1858. after which date Its identitj^ was in doubt until 1901. There is 
still much to be learned of its forest habits. 

Ordinarily from 25 to 35 feet high — sometimes 50 or 00 feet, and about one- 
half foot to 1 foot through. The hard, firm bark of large trees is thin, occasion- 
ally almost white, but usually light reddish-brown, and is separable Into thin 
scales. The slender twigs, reddish-brown and smooth, are conspicuously covered 
with minute, resinous, gland-like specks, as are also the young leaves. Mature 
leaves (fig. 113), thin, smooth, deep green on their top sides, lighter green be- 
neath, and smooth or minutely hairy on the small veins, as are often the deli- 
cate, reddish leaf stems. Mature cones dig. 113) more or less drooping, from 
IJ to about li inches long and approximately one-third inch through. Cone 
scales (fig. 113, c) minutely hairy on the margins; the very small seeds (nuts) 
have broad delicate wings on two sides (flg. 113, h). Wood: Nothing is now 
known of its qualitv and other characteristics. The fairly abundant occurrence 
of the tree may render the wood, which is probably similar to that of the east- 
ern pai)er birch, of commercial Importance for some of the same imrjioses (small 
turnery, etc.) for which that timber is extensively use^l. 

I^)NGEViTY. — No records are available of age. 

RANGE. 

Western British America and Alaska from Saskatchewan River and northern Rockies 
northward to mouth of Mackenjsie River ; on south side of Kndlcott Range. In Alaska, 
nnd westward to the Arctic Ocean and Bering Sea ; and south to sea side of Alaskan 
Pacific coast ranges. Distribution Imperfectly known. 

Western Canada. — Saskatchewan River and westward from Prince Albert (about 
lat. 58°, long. 106") ; northward (probably only near eastern base of Rockies), to 
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known now of Its southern limit. Extends down Stiklne River to Kloochman Canjon 
(where river crosses coast range) ; occurring frequently with spruce and cotton woods 
northward throughout region east of coast ranges, except on I'pper Pelly River above 
Iloole River. locally noted on Dease River, headwaters of Llard River northward to 
Frances Lake, where timber line Is al)out 4,000 feet ; on Stewart, Klondike, McQuestlon. 
and Yukon rivers; at Dawson, Fort Selkirk, on Peels River, and at Fort Simpson. 
Lewes River, but not; above head of Fifty-mile River between Lake Marsh and Lake 
I-ebarge. 

Alaska. — Probably not on sea side of coast mountains, except at Lynn Canal and 
west of It, on Kenai Peninsula and about Cook Inlet. Common In Interior valleys and 
throughout Yukon River Valley, In mountains, and toward west coast, northward as 
far as timber extends. Noted on White and Tanana Rivers (up to 3.400 feet). Copper 
River (below 2,000 feet), Sushltna River to headwaters', Chltna River (tributary to 
Sushltna) and adjacent Skolal Mountains, Kuskokwim River from Kolmakof to head- 
waters, Allen, Kanuti, Dall, and Kowak rivers (up to about 2,500 feet), Koyukuk River 
up to Roberts Creek, and Chandler River to a few hundred feet above Chandler Lake 
and on head tributaries to 600 feet above main river. Sea side of passes at head of 
Lynn Canal from point a short distance below summit, becoming very common at low 
elevations nearer sea ; locally noted at Chllkoot, Portage Bay, and on Chilkat Inlet. 
Abundant over Kenal Peninsula plateau, reaching tlmberline, with white spruce and 
balm-of-Gllead, at 1,000 to 2.000 feet elevation, and extending to shores of Turnagain 
Arm, up Sushltna River and Its tributaries and also to west side of Cook Inlet ; here 
abundant, especially at Tyonek, reaching 2,000 to 3.000 feet elevation. Occurs sparingly 
farther south on west shore of Cook Inlet at head of Illamna Bay, and Inland about 
lakes Illamna and Clark (southern limit of timber at head of Alaskan Peninsula). 

OCCURRENCE. 

In vicinity of streams and on lower hill slopes In moist gravelly soils, mingled with 
spruces and other conifers of Its range, Silvicni hnbits, etc., undetermine*!. 

Mountain Birch. 
Betttla fontipialiH Sargent. 

DISTIXOI'ISiriNCJ rHARACTERISTICS. 

Mountain birch is a slender, graceful tree or tall shrub, long known as BetuJa 
occidentaliit Hooker, a name wbich is now known to l>elong to an entirely differ- 
ent tree. This discovery necessitated giving the mountain birch its present 
name, Betula fontinalis. There is still some doubt, however, in regard to the 
true identity of at least one form of this tree. This can be cleared up only by 
further field study. 

This tree has several conflicting and Inappropriate field names, such as 
" black birch," " sweet birch," " cherry birch," " water birch," and ** canyon 
birch." Mountain birch is proiwsed as more suitable, since the habitat of the 
tree, in contrast with that of most other birches, is distinctly a mountainous 
one. 

Very commonly a slender-stemmed, shrub-like tree from 10 to 15 feet high 
(in dense thickets), but sometimes from 25 to 30 feet high and from G to 10 
inches through. The deep, shiny, old-copper-colored bark of the trunks dis- 
tinguishes it from other asociated trees. The thinly foliaged crown is composed 
of vei^ slender branches with delicate jiendent twigs. When young the twigs 
are greenish and more or less thickly covered with resinous, shiny dots (glands), 
which disappeiir gradually in one or two seasons, during which the twigs 
become deep red-brown or copi>er-brown and more and more shiny. Mature 
leaves (fig. 114), resinous dotted at first, are smooth, except for numerous dots 
on the lighter green under surfaces: leaf stems also with glandular sinx'ks and 
minute hairs. Fruiting cones (fig. 114), ripe in early summer, about seven- 
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elKbtbe [nch to lit incliett long: tlie minute, gauzr-winged seedn (nuts) minutely 
balry at the top end (flg. 114. b). 




Wood, llgbt yplIoi\-isb brown, with n ver.v tbick loyer of wbltlsb sapwood. 
Simibir lu quality to tbut of thp eiistern. brown-wooded timber blrcbes. Owing 
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to the small size of the trees, too little of the wood Is nvnilable for commer- 
cial use. 

Its dense thickets bordering rocky canyon streams and in gulches are very 
helpful conservers of the scanty water supply in Its range. 

Longevity. — Records of the ages attained by large trees are not available. 
Young stems indicate rapid height and diameter growth; those from 3 to G 
Inches In diameter are from 18 to 30 years old. Further investigation of lon- 
gevity is desirable. 

RANGE. 

British Columbia and probably Yukon nnd southward Into Colorado, possibly to 
northern New Mexico, southern I'tah, Nevada, and central California : westward to east 
side of Pacific coast and Cascade rangi's of Canada, Washin}?ton, and Orf>};on ; east side 
of northern California coast mountains and east side of Sierras of central California ; 
"Eastward to Upper Saskatchewan River In Alberta to such outlying ranges as Bear 
I*aw and mountains at head of Musselshell Ulver. In Montana, to mountains of North 
eastern Wyoming, to Black Hills, South Dakota, and to northwestern corner of Ne- 
braska. Generally in valleys and canyons. In Washington and Oregon, at 1,600 to 
4.500 feet elevati«)n ; at 5,000 to 10,000 feet in California Sierras; at 4,000 to 6,000 feet 
in Idaho ; at 3,000 to 6.500 foet In Montana : at 5.<^)00 to 0,000 feet in Colorado. 

Western Canada. — Throughout British Columbia, from I'pper Fraser and Peace 
rivers, and probably farther north, southward and eastward over Continental Divide to 
eastern Rocky Mountain foothills in Allterta ; extending eastward, also, down Saskatche- 
wan River to Edmonton. Not detected west of Pacific coast mountains. Locally noted 
on mountains east of McLeods I^ike, on north Saskatchewan River from Eldmonton to 
Victoria ; on Columbia River from Golden City to Selkirk summit. 

Washington. — (^Jenerally distributed, but not common on streams throughout eastern 
half of State, and usually at 1,600 to 4,200 feet elevation. Westward to Okanogan 
River, Columbia River, in its north and south course below the Great Bend and to Yak- 
ima River : possibly also to eastern foothills of Casc:ides ; northward to Okanogan 
River and Colvllle Indian Reservation and prol)ably into Canada, and southward to 
Blue Mountains. Locally noted as follows : Conconully, in Okanogan River Valley ; 
Wenache, on Columl)la River; Wenache Mountains; Coulee City (Douglas County); Co- 
lumbia River Valley and divide between Columbia and Yakima River, also on iMinks of lat- 
ter stream: Tmptanum Creek (tributary the Yakima); Si>okane ; Hangman Creek 
Spokane County : Pullman, and at Almota. near Pullman, also at point 10 miles south- 
west of Pullman; Touchet River and Waltsburg (Blue Mountains). 

Oregon. — Throughout eastern part, west to eastern foothills of Cascades. Cascade 
(North) National Forest, but not widely distributed. Locally noted in Columbia River 
and Deschutes River valleys In northern Wasco and Sherman counties, the Columbia 
Valley In (illllam, Morrow, and Umatilla counties, and .Tohn Day Valley In northern Gil- 
liam County. 

California. — From Siskiyou to Humboldt County and eastward to Surprise Valley, 
east of Warner Mountains ; southward, chiefly on east slope of Sierras to near their 
south end. About Mount Shasta only at south end of Shasta Valley (northwest of 
mountain), at 3,000 to 4,000 feet elevation. On east side of Sierras, common on all moun- 
tain streams at al)out 4,.")00 to 0,000 feet, particularly those on west side of Owens Val- 
ley ; south to 10 miles north of Walker Pass (northeastern Kern County), south limit; 
locally noted near Mono Lake, on Rock Creek (Mono County), at 4,500 to 7,100 feet, and 
near Lone Pine (Inyo County). West side of Sierras, detected only in head basin of 
South Fork of Kings River above Simpson's Meadow, and In canyon of Bubba Creek 
(head tributary South Fork of Kings Riven IhMow a point 2 miles fiom head. 

The detailed range of this birch east of the raclfic n»>fioii will be dealt with 
in a later bulletin. 

CMCl'RRKNCE. 

Borders of lower mountain streams and canyons In moist, gravelly, and rocky boIIb. 
Forms long lines and patches of pure (thicket) growth. 

Climatic Conditions. — Similar to those of mountain mahogany. 

ToLKRANi'K. — Requires full top light ; its own moderately dense side shade produces 
very slender, long, dear .stems. 

RF:rRODurTioN. — Abundant setMler. Seed of medium hiuli germination, but of transient 
vitality. Seedlings abundant in moist or wet waslied mineral soli. 
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ALNirS. ALDERS. 

Trees and shrubs of this group are known always as alders. The trees 
are of suiall or medium size — rarely over 75 to 90 feet in height. The bark is 
often smooth and gray, sometimes marked conspicuously with large, chalky- 
white areas; only the trunks of large trees have scaly bark— chiefly at the base. 
The dense, brittle wood is composed largely of sapwood. with only a small core 
of reddish brown heartwood. 

Alders shed their leaves in autumn, but while they are still green. The 
leaves are conspicuously straight- veined, the veins from the midvein running to 
the margin of the leaf. Alder buds, formed early in summer, are peculiar in 
being raised on a well-deflned, minute stem and in not being scaly. Male and 
female flower clusters, each l)ome on different imrts of the same branch, are 
produced in a partly developed state the summer before tliey open. Both are 
then small, cylindrical bodies. The male clusters (the larger) become In spring 
from 2 to 6 inches long; they are pendent, and terminate a branchlet. Lower 
down on the twig are produced the very much smaller female flower clusters, 
which develop into small, woody, persistent cones, between the scales of which 
numerous very small, flat seeds (nuts) are borne. The cones are green in 
autumn when the seeds are mature, but later become brown, and in late fall or 
in early spring they gradually open their scales and liberate the seeds. The 
seeds of some species have very small and narrow gauze-like marginal wings, 
w^hile those of others are wingless (flgs. 115 to 120). Seeds of the latter tyi)e 
are rather heavy and are not distributed by the wind, but depend for distribu- 
tion largely upon water. Winged seeds are very buoyant and easily wafted by 
the wind. 

Commercially the alders are of scarcely more than secondary importance. 
Only one of the Paciflc species produces useful wood ; the others are too small 
for any purpose except fuel, for which ali 8i)ecies are very commonly used. 
They grow in moist or wet situations, from sea-level to over 7,000 feet elevation. 
A common habitat is in river and canyon l»ottoms, along mountain streams, and 
on wet mountain slopes. 

Six tree alders Inhabit the United States and adjacent territory (on both the 
north and south), while four of tliese occur within the Paciflc region. Many 
species of alders existed in the early epo<»hs of the earth's liistorj' ; remains of 
them are found in Eocene and Miocene rocks of the Tertiary period. 

White Alder. 
Ahnis rhomhi folia Nuttall. 

DISTIN(U'ISllIN(i CIIARACTKRISTICS. 

The name " white alder " Is not known to be used In the range of this tree, 
but it Is proposed for the want of a distinct common name, and refers to the 
tree's pale greenish foliage. So far as Is now known, the tree's fleld name Is 
simply " alder." 

Similar In general appearance to the red alder, from which it is probably 
not distinguished by laymen. It differs from the latter tree In having thin, 
conspicuously scaly, brown bark; the scaly bark extends considerably higher 
up on the stem than that of red alder, which is commonly unbroken and smooth. 
The stems are usually straight, from 50 to 75 feet high and from 18 to 24 
Inches in diameter, often only 30 or 40 feet high and from 8 to 12 Inches In 
diameter. Trunks are clear of branches for al)out one-half to two-thirds of 
their length, and the crown is rather broad, ' open, and dome-like, with middle 
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and lower brannUes wbioh druop dt><'ld«ll.v at tbelr i-nds. TwIgB of the year 
are Rmootb, witb distant llt;ht-colore<I itpeckR. nu<l rMldlsh yellow: tbe dull 
red biidd arc eitated witli IlKhl-oolored. sraly down. Matiiri- li>avfs ari' '■bnrno- 
tprlzed by liebt yellow-green upper surraeex and. partl<iilarty. Iiy tbelr usually 




iMroffa. 



flne-tootbed, wavy borders (figs. 115, 11(1), which nre curled a little toward tho 
under surface, tbe glBnd-tlpi>ed teeth, of different sIkcs, ^tantlln;: out Irretm- 
lorly. The tootlie<1 Iwrder. only rnrely soniewlmt double toothe^l, differs isreatly 
flWD tbe ratber regularly douhle-toothed borders of leaves on other Pacific 



FOREST TREES OK THE PACIFIC SLOPE. 265 

alders. Under surface of leaves, including the prominent yellow mldrelns. .ttkelr 
bnpcbes. and the leaf atenia. hnve very minute soft bairs. Mature cvnes 
(iK.116) vary from about one-half to nearly seven-elgbths of an Inch in length. 
I^Mt of tbem abed their mature seeds In midwinter, but a few shed them very 




Flo. lis. — AIhui rhombifolla. 



late fn tbe autumn. Ends of the cone Rcnlen, somewhat thlchened, and with an 
Intended lobe. Tbe seeds bnve ver>' tbln bard borders (Qg. lit), a). Flowers 
open In midwinter, when the pendent male clusters are roost conspicuous, 41 to 
5i Inches long and as thick as a pipe-stem. Wood, pale seUQ<K<«Vt^t(x^i^\ <A. 



266 FOREST TREES OF TUE PACIFIC SLOPE. 

somewhat lighter weight than that of the red alder. Its principal value is for 
luel, but it is suitable for cabinet worli. 

liONGEvrTY. — Little is known of the age limits. Trees from 12 to 15 inebes 
in diameter are from 37 to 50 years old. 

RANGE. 

From northern Idalio to the oastorn Klopo of the Cascade Mountains of WanhlnTton 
Hnd Honthoaiftom OrcK^n. and mmthward thnuifch California (coaat rangea, weaiera 
Rlopes Sierra Nevada, San Bernardino, San Jacinto, and Cuyamaca mountains). 

(KXHJRRENCK. 

Canyon bottoms and borders of foothill and lower mountain streams, commonly In moist 
fcravolly or roclcy soils. Forms donKi> strotehoK, linos, and patchrs of pure fnrowth, and 
is often mln{;led with California nycamore. Oregon ash. western dogwood, and. occa- 
sionally broadleaf maple. 

Ci-iMATic Conditions. — Similar to those of Oregon ash. 

Tolerance. — Endures ;;roat deal of shade throughout life, but requires moderate orer- 
head lli^ht for best height growth : donse side shade clears and produces long stems. 

Reproduction. — Abundant sender in open stiinds on stream borders, where crowns are 
large ; much less prolific In dense stands. Reproduction frequent and best In molat or 
wet sand, grayel, or humous soil, where seedlings grow rapidly. 

Mountain Alder. 
Ahiui* Irnuifolia Nuttall. 

DISTINGIISHINO CIIAR^VCTERISTICS. 

Mountain alder has no distinctive field nani<», but is called simply "alder." 
The name mountain alder, here i)roposed, refers to the tree's high mountain 
habitat 

Very commonly with slender, bent stem?, from 6 to 15 feet high (in dense 
thickets), or, at best, 20 or 25 feet high, and under 6 inches in diameter (nirely 
with a straight trunli). The narrow, dome-like crown of larger trees is com- 
IKJsed of slim branches which stand out and droop a little. On small trunks the 
l»ark is sm(H)th, tliln. and dark gray-brown : on larger trunks it is lightly seamed, 
with thin scales, and brown tinged with retl. Season's twigs, with clear red, 
verj- minutely downy buds, are pale brown, tinged with purple-red, shading 
Into gray lower down. Mature leaves (fig. 117), about 2i to 3i inches long, or 
4 to 44 inches long on strong shoots, are deep grass-green and smooth on their 
upix»r surfaces; beneatli they are very light yellowish green, usually smooth, but 
sometimes minutely downy ; leaf stems and mid veins, yellow. Borders of leaves 
cut into coarse teeth which are tliemselves finely and shan^ly toothed, the teeth 
pointing forward. Mature cones, about one-half to five-eighths of an Inch long ; 
ends of cone scales very thick and with about 4 minute rounded lobes, or sub- 
divisions—ends sometimes without these and sijuarish. Seeds with very nar- 
row, very thin borders (fig. 117, a). Flowers oi>en in early spring, when the male 
clusters become 2 to 3 inches long and about three-sixteenths of an inch thick. 
Wood, light brown. Of no commercial use on ac<*ount of the small size of the 
tree. 

Ix)N«EviTY. — Not fully determinefl. Steins fnmi 2 to 5 inches in diameter 
are from 14 to 37 years old. 

Important as a member of the forest on account of the protection It affords 
the headwaters and lower courses of mountain streams and springy slopea. 
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OOOUBRENCE. 

Characteristic on heads of mountain streams, springy nnd boggy slopes, gulches, bor- 
ders of high meadows and lakes, ia wet, mucky, but usually rocky soils ; abundant water 
(saturation) In soil essential. 

Forms large, dense, pure thickets with adjacent lodgepole pine, mountain and vine 
maples, black cottonwood, willows, and aspen. 

Climatic Conditions. — Similar to those of lodgepole pine (at high elevations). 

ToLBBANCE. — Appears to endure much shade in seedling stages, but seeks full top 
light later ; probably less tolerant than red and Sitka alders. 

Rkpboduction. — Plentiful annual seeder. Seedlings rather abundant in wet or moist 
muck and litter, in shade or in open. 

Bed Alder. 

Alnus oregona Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Red alder is one of tlie two largest Pacific alders; it reaches a height of 
from 60 to 90 feet, and a diameter of 18 to JX) Inches — occasionally a little 
larger ; usually 35 or 40 feet high and from 10 to 15 inches through. The trunks 
are straight, giving off rather slim branches which droop in a narrow, long, 
dome-like crown. The thin-barked, smooth-looking, light ashy gray and whitish 
trunks are clear of branches for one-half or two-thirds their height. Large 
trunks have distinctly but very shallowy seamed bark, the thin ridges being flat, 
narrow, and occasionally connected by smaller side ridges. Season's twigs 
are clear, shiny, mahogany-red, with numerous light-colored dots, and are 
sometimes slightly or considerably hairy, especially toward their ends; deep 
red buds covered with a light-colored scale-like down. Mature leaves (fig. 118) 
are smooth and deep yellow-green above, sometimes with minute sparse, white 
hairs ; paler beneath and coated with very short, rust-colored hairs — often heavi- 
est on the yellowish veins; large leaves of vigorous shoots are least hairy. 
Ordinarily leaves are about 3 to 5i inches long, but are from 6 to 10 inches on 
strong shoots. The toothed borders of the leaves are very slightly curled 
toward the under surface. Tassel-like male flow^er clusters are from 5 to 6 
inches long, and about one-fourth inch tlilck. Mature cones (fig. 118), which 
shed their seed in autumn, vary in length from about one-half incli to 1 inch; 
seeds (fig. 118, a) have very narrow, thin, wing-like margins. Ends of cone- 
scales, very thick and blunt — squarish. Wood, pale reddish-brown, brittle, and 
light when dry ; newly cut the surface of the whitish sapwood soon becomes 
stained a red-brown. One of two Pacific alders which are large enough to 
furnish saw timber. The cherry-like, fine grain is attractive when finished, 
making the wood suitable for cabinetwork, for which it is used to some extent 

Longevity. — Not fully determined. Grows rapidly during first 20 or 30 years. 
Trees from 10 to 18 inches In diameter are from 28 to 55 years old. 

RANGE. 

From Sitka. Alaska, through islands and coast ranges of British Columbia, western 
Washington, and Oregon to California (coast ranges to Santa Inez Mountains, near 
Santa Barbara). 

OCCURRENCE. 

Borders of streams and adjacent moist bottoms, benches, and gentle slopes : in fairly 
well-drained, rich, humous, rocky, or gravelly soils. Largest in Puget Sound country. 
Abundant soil moisture and rich soil requisite for best growth. 

In extensive 1)elts (at north), patches, and lines of pure growth, or sometimes mingled 
with Nuttall and other willQws, black cottonwood, grand fir, brop.dleaf and vine maples, 
and western dogwood. 
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TOLBBiHCB. — Appears ti 
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Sltkn Alder. 

Alniiit nili-hcniii (Itt-K*'!) Snrspnt. 

1H8T1NKUI8HIN« CIIAR-MTEBISTICS. 

From lack of field knowlediw. SItku iildor, u uniquely diBtlnct Bpcctes still 
little known t() liiy iH-ople, biiB reiuHlned in iimipurutlve olmcurlty tntiu 18.TJ 
until reiTMitl.v. It» liiibitiit and riiuice nre yet ImiwrTeotly knoivii. lt» Held nnuie 
Ik " iildor." uud it in iirobnbly not illHtlngulnbed by liiyuteu Troui other nlders 
of its riiiii^. 




A sleuder wliriili from 4 In (1 fwt liliili i in Inriro tlilcketH) or o<«aaionaIIj n tree 
from I'D to 30 feet lileii iitid fniiii 4 ti. I* imlifs tlinmRli. Usually crowded in 
Hhiidy |>iiiii-N. ils rnnru nf iii-:irly xlnifciil. iinrlziintiil lirnnciiee Is tiurniw nnd 
open. The trunk biirk In Miiiooth. llilti, iind dull KTtiy, with a blulah tinge. 
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Season'B twigs, miuutely hairy when young and thickly glaDdular-dotted, are 
cl«ar. sbiny. yellowleli brown, and marked wltb ratber large llgbt-colored apeckn. 
Mature leaves (Bga. 119. 120) — when young ootably sticky, with uumerooa 
glandular epecka — tbln and papery, smooth, yellowish ^reen on tbelr top sides ; 




much lighter yellnw -green and shiny t)eiieatb, somewhat as If thinly varnlHhed, 
or sometime!) minutely brown-hairy on the mldvelns and In the corners of the 
Ride volnx. Male flower clusters about 3 to 5 Inches long and one-third of an 
Inch thick. Mature cones (flg. 120), from flre-etgfaths to three- fourttia <^<. «^ 
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Sitka Alder. 

Alniit ailchensiH (ReRel) Suri^Dt. 

DISTlNCniSHING CHARACTERISTICS. 

Frum lack ot field knowledge, Sltkn ulder, a uulquely distinct Kpecles still 
tittle known to lay people, bus remained In eomparntlve olmcurity rmni 1832 
until recently. ItH habitat aud riinge are yet Imperfectly known. Its field name 
Is " alder." and It Is probably not distinguished by Inymeu from other aiders 
of Its range. 




A slender sliruh from 4 to G feet high (In lai-ge thickets) or occasionally n tree 
from 20 to 30 feet high iind from i to 8 indies through. Usually crowded in 
shady pljices. Its crown ot neiirly stnilglit. horizontal branches is imrrow and 
opeo. Tbe trunk hark Is smooth, (bin, and dull gray, with a bluish tinge. 
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Season's twigs, mluutely bairy wtiea yuung and tbicbly glaadular-dottcd, are 
clear, sblny, yellowish brown, and marked with rather large light-colored specks. 
Mature leaves (fige, 119, 120) — when youns notably sticky, with nunieroos 
glandular specks — thin and papery, smooth, yellowish (treen on their top sides; 




much lighter yellow-green and shiny beneath, somewhat an it thinly varnished. 
or sometimes minutely brown-hairy on the mldvelns and In the cornero of the 
side veins. JIale flower clusters about 3 lo_5 Inches long and one-third of an 
Inch thick. Mature cones (flg. 120), from flve-elghths to three-fourttia dt wsi. 
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inch long and about three-eighths to seven-sixteenths of an Inch through, have 
scales with blunt thick ends and minute gauze-winged seeds (fig. 120, a). The 
thin seed-wing is a very distinctive character. 

Wood: Nothing Is known of the characteristics of the wood, which is prob- 
ably very much like that of the mountain alder (Alnus tenuifolia) ; not known 
to have any economic use, but, when large enough, suitable for charcoal and 
fuel. The tree is useful as a forest cover for its firm thickets, which protect 
lower mountain stream and springy slopes at lower elevations than those at 
which the mountain alder grows. 

LoNGEvriY. — No records of age are available. 

BANGE. 

Northwest cuaRt from Alaska to (JroKon and to wost 8lop<?s of KockieH in Alberta and 
Montana. From «ea-level to 3,000 and 4,000 feet (timber line) In Alanka, and chiefly 
above 3,000 feet in British Columbia and United States. Of tree size mainly In Alaska. 
Range Imperfectly known. 

OCCURRENCE. 

In moist bottoms, lower courses of mountain streams, and marshy flats, in humus- 
covored, rich, rocky, or gravelly soils. Forms pure stands over limited areas, or mingled 
with willows (at north), occasionally with western red cedar and broadleaf maple. 

Climatic Conditions. — Similar in part to those of western red cedar. 

Tolerance. — Endures considerable shade, especially in early life, hut requires over- 
head light In later stages. Seeding habits and reproduction undetermined. 

Family CXTPXTLIFEILZE. 

A very imiiortaiit family of most useful hardw(MHl timber tret»s, which includes 
chestnuts, beeches, hornbeams, and oaks. A characteristic of their fruits, 
which are nuts, is that they are wholly or partly inclosed by a usually woody, 
separable covering, as in the prickly " burs " of chestnuts and beeches and the 
scaly or bristly cups of acorns. Flowers, male and female, are each bor-ne 
on different parts of the same tree, often on different parts of the same 
branch, usually greenish or yellowish, and, with one or two exceptions, incon- 
spicuous and unlike in appearance the showy flowers of cherries, magnolias, 
and many other groups of broadleaf trc»es. The fruits of some members rii»en 
in a single season, while those of others require two seasons to complete their 
development. Fruits of all are heavy, falling only beneath the mother trees 
and dei)endiiig for their distribution uiwn flood waters and streams, or uix>n 
birds and manunals which carry or store them away for food, and thus, when 
they do not eat them, help to spread and propagate them. The leaves, mostly 
shed in the autumn of each year, but evergreen in one division of the family, 
are produced singly, never in pairs. 

CASTANOPSIS. CHINaUAPINS. 

Members of the chinquapin group, as the name indicates, are chestnut-like 
in some of their characters, and are closely related to the cliestnuts on one side 
and to the oaks on the other. Some of them have hard, heavy, strong wood, 
while others produce lighter and softer, brittle wood, unlike that of either 
chestnut or oak in api)earance, but like that of both in containing tannin. The 
bark also contains tannin. Smooth twigs with scaly buds. They are character- 
ized by their thick, evergreen leaves and (in our species) by their prickly fruit 
burs, which, though smaller outwardly resemble somewhat the burs of the 
common chestnut. The fruit (burs) require two seasons in which to mature 
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and contain from 1 to 4 thin-Hhelled nuts, which (in our 8|)ecies) are released 
by the opening of the bur. Male and female flowers minute (male much more 
numerous than female), 3 in a minute cluster, arranged on cylindrical, long, 

upright stems. The male clusters grow from the bases of leaves produced that 
season, while the female flowers, also borne in 3-flowered minute clusters, are 
arranged on the base of the stems bearing male flowers (flg. 121). Flowers 
depend entirely upon the wind for carrying pollen from the male to the female 
flowers, and for this reason male flowers are much more numerous than female 
ones. Like the chestnuts and oaks, the trees of this group have large, long 
taproots. One species only, a native of the Paciflc region, occurs within the 
United States. 

Western Chinquapin. 

Castanopsis ehrysophylla (Hook.) A. de Candolle. 

DISTINGUISHING CHARACTERISTICS. 

» 

The field name of western chinquapin is simply " chinquapin," probably from 
the close external resemblance of the fruit burs to those of the eastern chinqua- 
pin {Castanca pumila). Sometimes it is called " goldenleafed chestnut,'* in 
reference to the yellow under surface of the leaves. 

Under the conditions most favorable for growth it has a straight trunk from 
80 to 100 feet high and a diameter of from 3 to 4 feet, while authentic records 
show that it may attain a height of 150 feet ijnd a diameter of from 5 to 10 feet. 
Such trees are very rare or probably not in existence now. Ordinarily it is 
from 30 to 50 feet high and from 8 to 15 inches through. (The high mountain 
form is a low shrub, with slender, ha If -prostrate stems, and has been distin- 
guished as Castatwpsis chrysophylla minor,) Large trees have fluted trunks 
and are clear of branches for from one-half to two-thirds of their length. The 
big limbs of young trees stand out in a close, pyramidal crown, while in old 
trees they form a dome-like crown. The bark of young trees is thin, smooth, 
and dark grayish, but that of large trunks is from three-fourths inch to IJ 
inches thick or more, deeply seamed, and composed of very wide plates, which 
are reddish brown externally and brilliant red within. The evergreen leaves 
(flgs. 121, 122), those of each season's growth persisting about three years, are 
thick, leathery, deep shiny yellow green on their upi)er sides, while beneath they 
are coated with minute golden yellow scales, as are the leaf stems. They are from 
2i to 3i inches long, or on vigorous shoots from 4 to 6 inches long. Flowers 
open in early summer, but not uncommonly continue to open throughout this sea- 
son and into midwinter. The fruit matures in the autumn of the second season, 
when the spiny burs (flg. 122), about 1 to 1} inches in diameter, split open 
irregularly by 4 divisions, liberating the edible nut, which is shinj', yellowish- 
brown, sweet, and usually single. Wood somewhat brittle, fine-grained, rather 
soft, pale reddish brown. Excellent saw timber is furnished by large trees, 
and the wood is suitable for agricultural implements. The region of large 
growth, though comparatively small, is one in which commercial hardwoods are 
scarce, so that this timber is of very considerable economic importance. 

IiONGEviTY. — Very little is known concerning the age, which in large trees is 
believed to exc*eed 500 years. Trees from 18 to 25 inches in diameter are from 
145 to 190 years old. 

RANGE. 

Southwestern Wasbinf^ton to sonthern California. Cascades, from Skamania Cqunty, 
Wasb., southward through those of Oregon (chiefly on west slope) and coast ranges and 
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Slprran of Catirornia to Bnn Jacinto UouDtalns. Shrutili.v itirouKtiout Its raoKP, nxcfp' 
In OreRon Cascadee and Id coast mountalDS of nortti western Calif ornla.' 

n'ASHiNaToN. — At Moltae'D SprlDga, Skamania Count]', Che only station now known. 

Obeoon— Valley of Cohimbla River. In vicinity of the Cimcades, nnd BOHthivord orei 
we'<tern slope of latter range, often crossing to east slope, aa at Mount I'ltt. anil eilend 
InR enBtwopd to K la math- Dene hutes Divide; Keuernlly nt 2,000 (o S.(M)0 feel elevation 
hIbo In SlaklyouB and westward to sonthern coaal monnUlnB of Siskiyou National Forest 
locally noted at Uallea of Columbia, On Mount Hood, near rim ot Crater Lake and a' 
i'orl Orford. 
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Calipdrnta. — Ix>frer mountala slopes throughonl nnrtliern pi 
ranee, eastward to Mount Sbasta, and soutbward on IwIIi Blopen of coast ranges, and 
mainly on west slope of Sierrns. to San Jacinto MounlBlns ; generally at ^.000 to 0.000 
feet. In nortb. but at 8.000 to 10,000 feet In south. Iligb ridges of Klumstb sad Trinity 
NallonnI forests (aa chnparral), but also below :<.r>00 tevt and under DaKglaK flr. espe- 
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clallf on Soutb Fork of TrlDlly Rlvrr ; IocbII; not^ nn »Duth Fork Mountnln »nd oa (Ma- 
;oD Cre«k. Id j'ellow pine b«tt. nt 3.000 to 6.000 reet In Mount StinaU NatlonnI Foreat. 
belns locally noted west ol HcCloud, In I'luraaii, Diamond Mountain, and I.a8sen Peak, 
Vuba, Taho«. and Stanislaus National forests, at from ^.000 tc U.OOO and 0.500 feet ; 
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Nevada, in the yellow pine belt, at elevations of from G,000 to 7,500 feet, and also oppo- 
site Lone Pine, at 9,000 to 9,500 feet ; probably occurs at many other points on this 
slope. Abundant in northern coast ranges, especially near coast. Frequent about San 
Francisco Bay, as on Mount Tamalpais, Oakland Hills, and Mount St. Helena ; as also 
on seaward range south of San Francisco, In Santa Crux Mountains, and at Monterey 
on north side of Huckleberry Hill. Probably also in Mount Hamilton Range. Rather 
scarce in Santa Lucia, San Luis Obispo, Santa Barbara, and San Gabriel National for- 
ests, but frequent In San Bernardino National Forest, where it forms an important part 
of chaparral at 8,500 to 10,000 feet elevation, while in San Jacinto National Forest It 
grows at from 8,000 to 10,800 feet. 

OCCURRENCE. 

Mountain slopes, sheltered ravines and valleys, slopes of canyons and gulches ; in 
rather dry or extremely dry rocky and gravelly soils. Largest in valleys of northwest 
California ; small or shrubby at high levels elsewhere. 

In dense pure-growth thickets over large areas in latter regions, interspersed with 
low forms of canyon live oak, western Juniper, scrubby Jeffrey pine, scrub oak and cha- 
parral ; but often scattered among redwood and Douglas fir. 

Climatic Conditions. — Combine those of white flr and Jeffrey pine (at high levels) 
and of Douglas flr and redwood (at lower levels). 

Tolerance. — Very tolerant of shade ; in later life endures side shade but requires 
overhead light for best height growth, clearing its long trunks well In close stands. 

RRpnoDircTiON. — Abundant seeder, but less so in mixed stands, where seedlings are only 
fairly frequent ; more plentiful at higher levels, where washing covers seed in crevices and 
pockets in shade of seedlings and other plants. Much seed eaten by rodents. 

aUERCUS. OAKS. 

The oaks form a large group, composed almost entirely of trees, some of 
which are the most important timber trees of North America. They are world- 
famous trees, which through their powerfully built trunks, branches, and roots, 
have earned the reputation of the greatest physical sturdlness. The jrreat 
strength and other useful commercial qualities of their woods, together with 
the fact that many of the si)ecies occur over large areas In nearly pure forests, 
render these trees of the highest economic value. Most of them are long-lived 
and very aggressive in their persistent efforts to maintain themselves, through 
seed and sprout reproduction, against fire and the ax, and against other forest 
trees and to extend their domain. With some exceptions they grow rather 
slowly and require several centuries to produce the high-class saw timber 
which our virgin oak forests once furnished in great quantities, but which now 
is rapidly disappearing. They are cosmopolitan, and adapt themselves to dry, 
sterile soils, as well as to moist, fertile ones, and to cold as well as to temperate 
and tropical climates. They prefer, however, temperate regions, in which the 
number of species is greatest. In altitudinal range they are equally unre- 
stricted, for they push their sturdy ranks from near the sea far up mountain 
s]oi>es and canyons to nearly 10,000 feet elevation. 

The two broad classes of our oaks — ^the white oaks and the black oaks — are 
popularly distinguished by the color of the wood and bark. Technically they 
are based upon different habits of producing fruit (acorns). The white oaks 
produce their acorns in one season ; the black oaks produce theirs in two 
seasons. There are four exceptions which do not fit these classifications, 
namely, two Pacific oaks, which have wood resembling that of whit\» oaks but 
which require two seasons to mature their acorns, and one Atlantic and one 
Pacific oak which have the darker wood and bark of black oaks but which 
mature their acorns in one season. 

Many oaks have massive and straight trunks; most of them have furrowed 
and scaly bark and particularly large, powerful branches which often form im- 
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mensely wide but storm-firm crowns. The bard, cbaracteristically porous 
wood (pores occupying mainly one iwrtlon of tbe annual layer) is exceedingly 
strong in some oaks, and, witb the baric, is astringent, due to the presence of 
large amounts of tannin. 

The leaves of oaks occur singly on the branches — never in pairs, one opposite 
another. The winter buds, rounded, angled, or pointed, are formed of overlap- 
ping scales. Some oaks shed their leaves in autumn of each year; others, 
have evergreen leaves, which are shed the second or third year. 

Male flowers, minute, arranged singly on thread-like stems, hang down in loose, 
tassel-like clusters from buds on twigs of the previous year's growth. Female 
flowers, minute, very inconspicuous, bud-like bodies, are produced singly or 
several in a stemmed cluster, from the bases of young growing leaves of the 
spring; they develop into a nut-like fruit Cacom) in one or two seasons. 
A notable exception to this arrangement of flowers is found in a section of the 
genus Quercus Pasania (treated by some authors as a distinct genus). In these 
oaks, from 3 to 5 male flowers occur together, the groups are scattered along up- 
right stems and grow singly from the bases of young leaves of the season (some- 
times from the bases of the leaves of the previous year). Single female flowers 
are also borne at some of these leaf-bases, usually at the uppermost ones. 

Flowers of all oaks are fertilized by the wind. The acorns which mature in 
a single season grow steadily to full size during that period, while those which 
mature in two seasons develop only very slightly the first summer (appearing 
as miniature acorns), and begin to increase perceptibly in size only at the open- 
ing of the second season. Mature acorns of annual-fruiting oaks are therefore 
found on twigs of the year, while those of biennial-fruiting oaks are attached to 
2-year-old twigs. By inspecting the biennial oaks in autumn or winter It 
may always be determined whether or not they are to bear seed the following 
season. Seed production is more or less periodic, at intervals ranging from 
one to three years; but occasional trees bear fruit for several consecutive 
seasons. 

The fruits, called acorns, are distinctive in having a separable, scaly — some- 
times bristly — cup partly or almost wholly inclosing the smooth, thin-shelled nut 
Seed of the white-oak acorns is usually whitish, sweetish, and palatable, while 
that of black-oak acorns is yellowish and bitter with tannin. In autumn, 
when the nuts are mature, either the nuts fall from the cups or, in the less 
easily separable fruits, both nuts and cui^s fall together. 

Under favorable conditions acorns may germinate in autumn, but they com- 
monly do not germinate until spring. The seed, or firm, inner body of the 
acorn, consists of two seed-leaves, separated down the center, and from between 
these, as germination proceeds, grow both the root, or radicle, and the main 
stem of the little oak. Unlike those of some other trees, the seed-leaves of the 
oaks do not form the first green, leaf-like organs, but remain In the split shell 
and furnish nutriment to the growing stem and root until their supply Is 
exhausted, when they become black and later fall from the stem. A character- 
istic of the seedling is the production of a very large, long taproot This grows 
for the first one or two years at the exi^ense of the stem, which gains but little 
in height meantime. It enables seedlings repeatedly to survive ground fires 
which kill the short stem. A new shoot may be formed many times and the 
little tree finally establish Itself. 

Acorns are disseminated entirely through the agency of flood waters and 
animals. Mammals and birds eat them In large numbers and so reduce the 
chances of reproduction, hut l)y burying or otherwise storing them for winter 
use they virtually plant them. 
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Oaks are of ancient origin, remains of them found in tlie Cretaceous and 
Tertiary periods showing that they once occupied a much more northern 
habitat than their existing descendants do now. 

Approximately 300 species of oaks are known in tlie world. About 53 species 
occur within the United States, and all except 3 or 4 of these are trees. Four- 
teen tree oaks inhabit the Pacific region. All of these enter or belong wholly 
to California, while one or two of them extend into the southern Rocky Moun- 
tain region. This enumeration of species does not include numerous varieties 
of oaks, nor hybrids, of which a good many have already been described. Others 
are likely to be discovered. 

Valley Oak. 

Qucrcua lohata NCh*. 

mSTTNGUISHING rilARACTERTSTTCS. 

Valley oak, so calletl because it grows chiefly in open valleys, is the largest 
of western oaks. A striking characteristic is its scatteroil occurrence. Massive, 
short-trunked individuals, with enormously broad, often symmetrical, round- 
toped crowns, grow naturally far apart, forming picturesque vistas through 
their open ranks. The huge trunk, with grayish, deeply furrowed bark, gives 
off very large, rough-barked, arching limbs at from 8 to 25 feet from the ground, 
the drooping lower branches sometimes reaching the ground. Occasional trees 
have tall, undivided trunks, with small spreading or drooping sliort branches 
In a narrow, dome-like crown ; generally, however, there is not more than a single 
length of clear saw timber in the trunks. Height, from GO to 75 feet, sometimes 
80 or 100 feet, with a diameter of from 30 to 40 inches or more. As it straggles 
up narrow valleys into the foothills it becomes small, often under 30 feet in 
height and 1 foot through. Mature leaves (fig. 123), shed in autumn, are 
variable in size and form on the same tree; deep green and minutely hairy 
(star-shaped hairs) on their top sides, lighter and minutely hairy beneath; 
leaf stems also hairy. Acorns (fig. 123), matured in one season and sometimes 
produced in very large quantities,^ are also variable in size ; bright chestnut 
brown when ripe. Wood, pale dull brown, very brittle, firm, often cross-grained 
and difllcult to split or work. On account of its poor timber form the trees are 
rarely if ever cut for anything but fuel, for which, however, they are much 
used. 

Longevity. — Nothing is known of the extreme age attained, but it is believed 
to reach at least from 300 to 4(X) years. One tree 21 i inches in diameter showed 
an age of 57 years. 

RANGE. 

Western California. — Interior plainn and valleys of coast ranges and western foot- 
hills of Sierras from l)elow mouth of Pitt River on upper Sacramento River, at the north, 
where it grows from sea level to 2,000 feet, southward to Tejon Pass, Tebacbapi Valley, 
Antelope Valley (west end of Mojave Desert), and across southern coast mouDtains; 
here growing at elevation of 100 to 4,500 feet, and reaching its southernmost limits in 
Santa Monica and I^manda Park (within the city of Los Angeles). Abundant in Sacra- 
mento Valley, extending northward to Anderson on the river and Shasta (town) in 
western foothills (Shasta County), reaching also valleys of lower Sierra foothills. Both 
sides Sacramento River and tributaries in Tehama. Glenn, and Butte counties. Northern 
coast ranges noted In Stony Creek National Forest northward to Gravelly Valley and 
other streams ; in Mendocino County northward to Round Valley, Cahto, and I^aytons- 



■ In some parts of the tree's range the sweet acorns are gathered and fed to swine in 
lieu of grain. 



FOREST TREES OP THE PACIFIC SLOPE. 

vine (hpadwalPrR of Eel Rlvpr. Mfndoclno rounlyl : wpxlward to Cal 
Valley at WIM<-t8 and ITklah (Mendocino t'ountjl. anil down river Int 
wbere west llmJlH are Forpntvllle Iweat edge ot redwood bell), and fa 
Valtej HDd Camp Meeker: tioutliwntd In lenacio. tten Gi 






Vin. 12:1. 


—Querei 


TnmalpaU 
lit lj.kc nor 


Bl Mlddleloivn, Co.vni 
and fiic'lie rrvfk fro 
Ibwurd on nUore to ei 


lellville 
e. and 
in I.i>we 



noma Creek. Sononm County). Late 
nok Lake valleys and Pulah Creek; 
Ike lo Sacrnmento Valley; eaal Bide 
r Lake ; uortb aide ot Sulpbur Bank 



280 FOREST TREES OF THE PACIFIC SLOPE. 

Arm and on Rllem Island (east end of Sulphur Bank Arm) ; west side of Clear Lake to 
Lakeport. KelseyviUe, and Soda Bay. East of Clear Lake to North Fork of Cache Creek 
and to head of Long Valley. Coluaa County: Common on Sacramento River, north and 
south of Colusa ; also in west Colusa County in most watered valleys ; abundant in 
Cortena Valley and between Cortena and Bear creeks, also throughout Bear Creek 
country ; westward in all valleys from Sites to Stony Ford ; west of Stony Ford, sparingly, 
to near foot of Snow Mountain. Yolo County: Knights Landing to Woodland and Davis ; 
throughout Capay Valley, up Cache Creek into foothills to Clear Lake ; east side of 
Southern Pacific Railroad between Yolo and Zamora ; from Madison westward on Cache 
Creek to Esparto ; between DavisviUe and Swingle Switch. Butter County: Sacramento 
Elver and adjacent sloughs between Colusa and Marysville buttes ; north of buttes, in 
Borrow belt (1 or 2 miles wide), but east of buttes, reaching to Marysville on Feather 
Btrer. A'apa County: Throughout Napa Valley to Calistoga and lower slopes of Mount 
St. Helena. Butte County: East to vicinity of Chico and Durham ; recedes at Durham 
toward the Sacramento, reappearing at Biggs, thence going southward in Sutter and 
Yuba counties to Marysville Buttes and to Yuba and Feather rivers ; Honcut Creek 
between Butte and Yuba counties ; Feather River to beyond Bidwell Bar and down river 
nearly to its mouth ; Yuba and other tributary rivers from Sacramento to foothills ; 
noted at Dry Creek crossing and 2 miles east of Oregon House (between Marysville 
and Camptonville). Placer County: Sacramento Valley to a little above Clipper Gap. 
Racramvnto County: Sacramento River, American River (very abundant), Cosumnes 
River, Deer Creek, and alxiut CSalt. San Joaquin County: Sacramento River, Stockton. 
Lodi, and eastward to foothills ; Mokelumne River from I^ckeford to Wallace. Eldorado 
County: Consumnes River between Nashville and Plymouth, and from Nashville to 
Eldorado ; at about 2,000 on ridge l)etween North and Middle forks of Cosumnes ; 
North Fork Cosumnes River ; and Middle Fork lietween Pleasant Valley and Oleta ; 
also a little west of Mount Orcum ; near Smith Flat (east of Placerville) ; Stanislaus 
National Forest, at 500 to about 2,000 feet, and near (ireen Valley. Shingle Springs, 
Pleasant Valley, Calaveras River at Jenny Lind, Bear Creek Valley (west side of Bear 
Mountains), Garden Valley, vicinity of Coloma, Lotus, Indian Diggins, Coyoteville, 
West Point, Glencoe, Railroad Flat, and Sheep Ranch. Amador County: Jackson and 
Sutter creeks and between lone and Forest Home; Buena Vista and throughout Jack- 
son Valley: foothills for 3 or 4 miles east of Jackson ; and between Jackson and Ply- 
mouth and l)etween Plymouth and Oleta ; Deadmans and l)ry creeks, at point al)out 3 
miles southeast of Oleta, and midway between Volcano and IMne Grove; reservoir 4& 
miles west of Pine Grove. Calaveran County: West part, particularly on Mokelumne 
River; on flat 2 miles east of Valley Springs (road to San Andreas), and between latter 
and Mountain Ranch ; also near Wiggin's sawmill (between Mountain Itanch and Rail- 
road Flat) ; common on Mokelumne River below Mokelumne IIlll, and between latter 
and West Point ; lower edge of western yellow-pine belt below canyon of South Fork 
Mokelumne River. Tuolumne County: West part and on lower Stanislaus River and 
between Sonora and Murpheys ; east of Sonora to Soulsbyville and Carters ; Big Creek 
inortheast of Groveland), and eastward several miles; also on Deer Flat (north of Big 
Oak Flat). Mariposa County: Eastward from Mariposa 3 or 4 miles in lower edge of 
western yellow pine (3.000 feet) ; on a branch Chowchilla Creek (lielow Chowchilla 
Hill). Merced County: Merced River above and below Falls and between latter and 
Snelling. Madera County: Cold Springs to Miami Sawmill and southward over Crane 
VaHey, at Fresno Flats, about North Fork (town), between Raymond and Wawona 
occurring up to Wassama Valley at Ahwahnee, also in Chowchilla Canyon ; between 
Wassama and Fresno Flat, and from latter to Coarse Gold Gulch ; between O'Neil and 
North Fork. Fresno and King counties: San Joaquin River Canyon in most gulches 
and basins; Toll House (1.000 feet); north of Kings River in Burrough and Watts 
\ alleys and on Sycamore Creek ; south of Kings River, in Squaw Valley and Mill Creek 
Valley, where it goes beyond Dunlap ; Mill Creek to Badger and Esliom Valley ; Kings 
River, site of old Kingston, a few miles north of Tulare Lake (Kings County) ; south- 
ward on Kings River to within about 2 miles of Uanford and to a point about 4 miles 
north of Lemoore ; l)etween Armona and Uardwick belt on Kings River goes southward 
about 5 miles and northward about 3 miles, being 7 or 8 miles wide ; northward near 
Cando Switch and at Lillls. Tulare County: Vicinity of Visalia and to Venice Hills; 
from region of Visalia toward Tulare Lake as far as Waukeena (20 miles) ; eastward to 
near Exeter and into foothills as on the Kaweah River and road to Aukland, going well 
into mountains ; about " Lemoncove " and up Kaweah River to beyond ** Redstone,** 
and to Whitney I'ower and lilght Company's plant (East Fork Kaweah River), and 
prol)ably to within 2 miles of west boundary of Sequoia National Park. Abundant In 
southern Coast Range valleys. Alameda and Contra Costa counties: Pleasanton Valley 
and northward to San Ramon and Walnut Creok ; eastward to Mount Diablo (in canyons, 
on l)oth sides, cutting the basal slopes) ; east side of Mount Diablo, on Marsh Creek, 
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almost to Brentwood. Santa Clara County: Santa Clara Valley southward to QUroy ; 
also on lower slopes of Mount Hamilton. San Mateo and Santa Cruz counties: Between 
south end of San Francisco Bay and bose of the Santa Crus Mountains ; east base of 
hlUa west of Palo Alto and southward. San Benito County: San Juan Valley, particu- 
larly borders and foot of surrounding hills ; common In San Benito and Bear ralleys 
from San Benito southward ; also in Dry Lake Valley. Monterey Cdunty: Not in Monte- 
rey region nor on coast ; nor in lower part of Salinas Valley below Kings City, and prob- 
ably not for some miles above Kings City, but common in hot interior valleys ; Santa 
Lucia Mountains (Monterey National Forest), at 500 to nearly 5,000 feet elevation on 
watersheds of Sur, Carmelo, Arroyo Seco, San Antonio, and Nacimiento rivers ; noted in 
upper part Arroyo Seco and Reverse Canyon ; also on Mllpitas Creek from foot of Santa 
Lucia Peak southward to old San Antonio Mission and Jolon ; thence to Dani Ranch ; 
San Luis Obispo National Forest, at 400 to 2.500 feet in Carriso, Salinas, Santa Mar- 
garita, San Luis, Arroyo Grande, and Iluasna river basins ; not on dry Tulare Plains 
to east in San Joaquin Valley, except In protected localities, where it ascends a few 
Sierra foothill streams to ,3,250 feet ; on basal slopes of Bear Mountain and eastward 
to Caliente ; from Callente to Tehachapi Valley ; west end of Tehachapi Valley ; about 
the borders of Cummings Valley (west of Tehachapi), and thence northwestward down 
mountains to plain ; at Tejon Ranch and along Tejon Creek ; in Caiiada de las Uvas from 
Libre Ranch to Fort Tejon (elevation, 3,173 feet) and to Castac Lake; also in Antelope 
Valley (east of Tehachopi Mountains), the west end of Mohave Desert. One of the 
most important oaks in Santa Barbara Mountains at 100 to 4,500 feet, but only in Santa 
Maria, Santa Ynez. Newhall, and Elizabeth river valleys and in OJai Valley ; vicinity of 
Los Angeles, In Chatsworth Park, and at San Fernando; on Santa Rosa and Santa Cruz 
Islands. 

OCCURRENCE. 

In low valleys (both narrow and broad) and rolling low plateaus; in fresh, rich, 
loamy soil, or, less commonly. In dry, gravelly soil. 

In pure, very open (often distantly scattered) stands; largest in deep alluvial soils. 
On borders of valleys with blue oak. 

Climatic (Conditions. — Similar to those of California live oak, but under less imme- 
diate influence of sea. 

Tolerance. — Endures consjderabio shade in youth, and shows tolerant qualities when 
old, but essentially light needing. 

Repr«)Duction. — Very prolific seeder at intervals of about two years. Reproduction 
exceedingly scanty, due probably to the fact that trees grow on grass-covered, pastured, 
or wheat land, the surface of which is rarely broken where the mast falls. Seed germi- 
nates readily when well covered in fresh litter or soil, but it is seldom so covered by 
natural means. 

Brewer Oak. 
Quercus brcicvri ?]ngelmann. 

DI8TlN(iI^ISHlN(; CHARACTERISTICS. 

Brewer oak, generally called **8hin oak" because of its low, shrubby form, 
is rarely, If ever, a tree, but forms dense, continuous thickets, in which its 
slender stems are usually from 4 to 8 feet high (or. In specially favorable sites, 
from 12 to 18 feet high) and from 2 to 4 inches in diameter. The bark is 
scaly and dull gray. Season's twigs, iwle reildish-brown to reddish-yellow, are 
minutely hairy. Mature leaves (fig. 124), shed In autumn, are deep, shiny 
green and roughlsh with very minute (star-shaped) hairs on their top sides: 
lighter green and minutely woolly beneath; varying in length from about H 
to 3i Inches. 

Of no commercial use, but Important as an effective cover for rocky slopes. 
Its network of creeping roots, from which Its sucker-like stems originate, 
making Irresistible barriers to run-off waters. 

RANGE. 

California. — West slopes of Sierras, nt about lower edge of yellow pine growth, from 
northern border of State southward to upper Kaweah River basins in Tnlare County, 



2o2 FOREST TREES OF THE PACIFIC SLOPE. 

and weetwRrd, at nortb, (o louthern Trio It j Mounlolnit. 
Creek. Porni* eitenslve thickets on upper San Joaquin Itli 
to aome eiteni also In Kaweab Rlrer valleja. 




OCCUBBGNCE. 
UoDDtBln Blopea In drj- Rravplly aad rock}- Mills. Id viteaslrr pure Ki*vth. or In 
■Dull palcbea Inlereperaed amoug Inw clinparral Lruab, arrulib}' Kellogg oak. FremoDtla, 
etc. Pecullarl; eTea-aged Btandii of great deniiKy occur at Dorth. 



FOREST TREES OF THE PACIFIC SLOPE. 288 

Climatic Conditions. — Similar to those in range of western yellow pine. 

Tolerance. — Slender, clean stems indicate decided intolerance of shade; small crowns 
always in full light. Seedlings endure slight shade. Seeding habits undetermined. 

Reproduction. — A prolific, but apparently an irregular seeder. Reproduced exten- 
sively from root sprouts. 

Gtury Oak. 

Qvercuif yarryami Hooker. 

DISTINGUISHING CHARACTERISTICS. 

Next to valley oak, Garry oak, known most ooininonly as " white oak/* is the 
largest oak in the Pacific coast region. Occasionally from 75 to DO feet high, but 
usually from 50 to 00 feet high and from 18 to 30 inches in diameter, with a 
short, clear trunk and a broad. round-toi)i)ed crown; the large limbs tend \x\y- 
ward ; the lower ones, however, stand out straight and the sprays droop some- 
what. On high mountain sloi>es it is a small, shrubby tree and on exposed situa- 
tions along the seacoast a very low shrub. The light grayish-brown bark of 
large trunks has wide ridges and shallow, narrow furrows. Year-old twigs are 
conspicuously hairy — very much so when young — while the large buds, from 
three-eighths to one-half Inch long, are thickly coated with pale rust-colored hairs. 
Mature leaves (fig. 125), shed In autumn, are thick and somewhat leathery, 
very deep, shiny green and smooth on their top sides, and pale green and usu- 
ally decidedly hairy, but sometimes only very slightly so, beneath ; leaf stems 
hairy. Leaves of some small tree or shrubby forms are thinner than those of 
large trees, but their twigs and buds are the same. Leaves range from 3i to (U 
Inches In length. Acorns (fig. 125), sweet; matured in one season. Wood pale 
yellowish brown, hard, fihe-gralued, strong, rather tough, and durable. Similar 
In quality to that of easteni white oaks. Young oi)en-grown trees supply ex- 
ceedingly tough, stlflf wood, suitable for wagon tongues and other similar pur- 
poses; larger trees yield wood suitable for the same purposes as those for 
which standard grades of white oak are employed. Garry oak Is the only 
timber oak of the northwest coast country, and for this reason It deserves the 
forester's careful attention. 

Longevity. — Little Is known of the age limits, but It is undoubtedly a long- 
lived tree, probably attaining an age of from 250 to 350 years or more. Two 
trees, respectively 19^ and 27 inches through (Inside of bark), were 183 and 251 
years old. 

RANGE. 

Valleys and dry, gravelly 8lopM and table lands from Vancouver Island southward 
through western Washington and Oregon Into coast ranges of northern and central Cali- 
fornia ; generally at elevations from near sea-level to 3,000 or 4,000 feet. 

British Columbia. — Only on southeastern coast of Vancouver Island, where It is large 
but rare and local. From Straits of Fuca, at some distance west of Victoria, northward 
over about one-fourth of east coast to Nanalmo. extending inward about 30 miles ; on 
islands of Gulf of Georgia ; an isolated grove on northwest end of Vancouver Island, on 
Quatsino Sound, and another on Fraser River (mainland) 1^ miles above Yale. Described 
originally from plains around Vancouver, on mainland, but not seen there since. 

Washington. — Occasional slopes and prairies, in Puget Sound and Columbia River 
basins, also ascending west slope of Cascades to considerable elevations and extending to 
east slope in the Columbia and Y'aklma River valleys ; generally below 3,800 feet. 
Locally noted as follows: Islands of Puget Sound; Fairhaven (Whatcom County) ; vicin- 
ity of Seattle; Stellacoora, and Roy (south end of Puget Sound, Pierce County), and 
farther south at WInlock (Lewis County) ; Satsop (Chehalls County) : west base of 
Mount Rainier; near Mount Adams; Columl)ia River Valley eastward to The Dalles; 
White Salmon and BIngen (southwest Klickitat County) ; Tampico (central western 
Yakima County) ; Klickitat River near Hellroaring Canyon. 
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to Marin County, and south of San Francisco to Santa Cruz Mountains. Localiy noted 
on most south slopes and valleys of Trinity National Forest, such as Grouse Creek, on 
Humboldt Trail, near South Fork Mountain, at 2,500 feet. Rattlesnake Basin, at 3,800 
feet, and creek bottom near Friends Ranch, at 3,700. 

OCCUBRENCE. 

In alluvial high bottoms, valleys, prairies ; less commonly on dry hill and (north) 
mountain slopes. In deep, fresh, humous soils (largest in west Washington and Oregon), 
and also in dry, gravelly or rocky soils (small or scrubby). Occurs only in open mixture; 
usually with Kellogg oak and Douglas fir, but also with madroQa, western yellow pine, 
and Oregon ash. 

Climatic CONDmONS. — Similar to those of Douglas fir. 

ToLEBANCE. — Eudures slight shade in youth. 

Reproduction. — Prolific periodic seeder (about every two years). Seedlings rather 
scarce, most frequent on moist humous soil and litter ; uiibroken, grassy surfaces where 
seed trees often grow are unfavorable for reproduction. 

Sadler Oak. 
Quercus sadleriana R. Brown Campst. 

DISTINGUISHING CHARACTERISTICS. 

Sadler oak — named in honor of a Scottish botanist — has no common name ex- 
cept " scrub oak." Though it is only a shrub under 6 feet in height, it is included 
here because of Its value as a slope cover. It produces extensive dense thickets 
on high, dry slopes between about 4,000 and 9,000 feet elevation. The very dis- 
tinct form of its leaves (fig. 12()), which are thick, deep yellow-green, smooth, 
and shiny on their upper surfaces^^ and white, smooth, or slightly hairy beneath, 
readily distinguish it from any other associated oaks. The leaves, though not 
strictly evergreen, remain on the branches until the next season's foliage Is 
produced. Acorns are matured in one season. 

RANGE. 

Coast and Siskiyou mountains of southwestern Oregon and northwestern California. 
Oregon. — On top of coast mountains along old Wlmer road ; top of Siskiyous near 
Happy Camp Trail. 

California. — Crescent City Trail, Del Norte County, near Oregon line. 

OCCURRENCE. 

Mountain slopes in dry, rocky and gravelly soil. In extensive thickets of pure growth. 

Blue Oak. 
Quercus douglasii Hooker and Arnott. 

DISTINGUISHING CHARACTERISTICS. 

Appropriately called blue oak on account of the blue-green color of its foliage, 
but known locally also as " white oak," from its light, ashy-gray bark. Trunks 
exposed to the sun are especially light colored, sometimes even whitish, but are 
considerably darker gray In sheltered situations. 

Usually small or medium sized, from 30 to 40 feet high and fron^ .10 to ^15 

inches In diameter ; exceptionally, from 60 to 75 feet in height and l2f feet in 

diameter ; larger trees occur, but very rarely. The rather thin, narrowly ridged 

bark flakes off easily. The smooth-looking trunks are short and clear of branches 

15188—08 19 
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lor about 10 to 20 feet; they are invariably leaning or bent, and give off dhort, 
thick, horlzontiil, iimtortal limbs*, which form a compact, linttl«Ii. (lonie-llkt; 
cron-n. Tear-old twigs are exceedingly brittle, dull gray to reddish brown, and 




Fia. 120. — Quercui 



Diurc or less luiuntely hairy. Mature leaves (flg». 12T. 128), extrt-mety variable 
in Bize and rorui ; their u|iper sides conspicuously tinged light blue, with minute, 
sparse, etar-ghaped hairs; beneath pale bluish or yellowish green, with ver; 
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fine soft haln; mldvelnB and their branches also with rery flue soft hulrx. 
They are abed gTaduallr late In autumn. Acorns (fig. 128), de«?p chestnut 
brown when ripe and exceedingly variable In form, are matured In one season. 




douglatU. 



Wood, dark mottled brown, very dense, hear;, stiff, and brittle, very cross- 
grained and difficult to split; sapwood, uncommonly thick. Large trunks are 
often unsound. It is unfit for any ordinary commercial uae, but is good for fuel, 
for which It Is extensively need. 
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l4(NuEvtTY. — Very little Is known of tbe age attained. Believed to be long- 
lived. Trees from 14 to 20 tiicht>H In diameter are from ITn to 380 yearn old. 
Owlui; to tbe decayed heart of large trees it In exceediogly dlfQcult to determine 
tbelr age. 




in vaiie^i ; eztends neatward and northward t 
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Blop^ of 8e&wftrd range at Uklah on Russian River, becoming very abundant south of 
San Francisco Bay. Common In Trinity and Shasta National Forests at 500 to 2,000 feet 
elevation, on foothills south of Pitt River, on lower Sacramento, McCloud, and Trinity 
rivers, extending eastward in Trinity National Forest from beyond Shasta (town) to 
point Just west of Redding, occurring also at point 18 miles northeast of Redding. 
Abundant in Stony Creek National Forest in coast ranges on lowest hills of east slope. 
In Santa Lucia Mountains, mainly on east slopes in Carmelo, Arroyo Seco, San Antonio, 
and Nacim lento river basins at 250 to .'t.OOO feet. San Luis Obispo National Forest, 
generally distributed in Carriso. Salinas, Santa Margarita, San Luis, Arroyo Grande, 
and Iluasna river watersheds at 1,000 to 2,r>00 feet. Santa Barbara National Forest, 
only in northwestern part ; in Santa Maria ond Santa Ynes river basins, where it grows 
at elevations of 550 to 4,(MK) feet. Elsewhere in southern coast ranges, limited to 
borders of Mohave desert on north slopes of northern Sierra Llebre Mountains and In 
San Fernando Valley at Kncino (southern part of San Gabriel National Forest), the 
southern limit. On west slope of Sierras It occurs very generally and abundantly In 
foothills at 500 to 3,000 feet, southward throughout that side Into valleys of Tehachapl 
Mountains ; common, at north. In Lassen Peak and I'lumas National Forests up to 2,000 
feet. Abundant in Stanislaus National Forest on lowest hills between 300 and 1,500 
feet, as It Is also, up to about 1,000 feet. In the Sierra National Forest. 

OCCURRENCE. 

On low foothills and their valleys ; In dry. loamy, gravelly, and rocky soils. Forms 
extensive, peculiarly open, pure stands, and grows with WislisEenus oak, California 
white and live oaks, and Sabine pine. 

Climatic Conditions. — Similar to those of Sabine pine. 

Tolerance. — Very intolerant of shade. 

Reproduction. — Prolific periodic seeder. Seedlings scarce In ground usually grazed or 
cultivated, where much seed is destroyed or has little chance of germination ; rather 
abundant elsewhere. 

Alvord Oak. 

QuercuH alvordiana^ Kastwood. 

DISTINGUISHING CHARACTERISTICS. 

So little Is known now of the newly found Alvord oak that it Is impossible to 
give an adequate account of its characters.^ 

Said to be a " small tree or shrub " with " small, brittle, and easily falling 
dentate [toothed] leaves," from the texture of which it is assigned to the white- 
oak group. The acorn is smooth, except the minutely scaly cup, which has 
very fine, close, whitish down. Nothing is known of the lieight, the form of 
trunk or crown, the wood, or other characters. It appears to be closely related 
to Q. dumofta, one form of which it resembles in its leaves and acorns. Careful 
field study of this oak Is required to establish its characters. 

RANGE. 

Southern California. Described as occurring on " hills near the desert.*' and further 
as an " oak in the mountains connecting the Coast Range with the Sierra Nevada at 
the southern end of the San Joaquin Valley l)orderlng the desert." 

Engelmann Oak. 
Quercus cngchnanni Greene. 

DISTINGUISHING CHARACTERISTICS. 

Engelmann oak is a little-known tree, called *' evergreen white oak " on account 
of Its partly evergreen leaves, which remain on the trees from one spring to the 

« Named In honor of William Alvord, former president of the California Academy of 
Sciences. 

^ Herbarium specimens, kindly sent by Miss Eastwood from a meager supply, are 
insufficient for an illustration. 
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next anil begfn to fall when the new leaves are being formed. It \e not atrictir 
eTenrreen. Its geneml aspect Is that of a white oak with deeply furrowed, 
widely ridged, pAle grsylah-brown bai^. and a big, IrreguUir, dense, rounded 




i: yaang nbont leavm. 



crowu. It \s from 40 to TjO feet high (occasion ally somewhat taller), and from 
'JO to :i(i liirheM In diameter. The large llmbn stand out almost liorixontally 
abore a short, clear trunk. Twigs of the first season are reddish-brown and 
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coated with very minute, short hairs, which later disappear. Mature leaven 
(Qg. 130), yery distinctive, are thick, ver; deep blue-green, and either smooth 
or with a few ertar-sbaped bairs oa their top sidee; under surfaces and leaf 




stems light yellow ish-Breeii, and more or less coated with tawny minute halrn 
(which are Huitiethncx practlcnlly nlixent, however) ; exceedingly variable in 
form and filze, larger leaves occurring on vigorous shoots (fig. 129). AcoroB 
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are matured \n one season, and when rii>e are dark to light chestnut-brown ; 
cups externally clear red-brown and minutely hairy; their scales, esi)eclally 
those at the bottom, having a thick, ridge-like projection on the back and sharp, 
hairy points. 

Wood very dark brown, exceedingly heavy, dense, stiff, and brittle; green 
wood checks and warps badly when exposed. It has nothing to recommend it 
for commercial purposes, but locally it is likely to be of some imi)ortance for 
fuel, of which it furnishes a good quality. It is a useful desert species, and 
owing to the limited number of trees and their restricted range, attention should 
be given to Its reproduction and extension. 

IjONgevity. — Not fully determined. Judged to be moderately long-lived. One 
tree 14^ inches (inside of bark) showed an age qX only 38 years. This indicates 
rapid growth for a desert oak. 

RANGE. 

Southern California and northern Lower California. 

California. — Ijow hills in coast regions of southern part from Sierra Madre, where It 
extends from Altadena to Glendora, southward in a belt about 50 miles wide, beginning 
15 to 20 miles from sea, to mesa east of San Diego. Forms about one-third of the 
stand in Palomtir Mountains and is second in abundance to Quercus caUfomica. Hare 
in Cuyamaca Mountains. At Mexican line extends from Campo to Tecate Mountain. 27 
miles from coast. 

Lower California. — Extends only a short distance from north boundary. 

OCCURRENCE. 

Low hlU slopes and dry, rolling mesas, in loamy sand and ji:rayel soils. Forms small 
groups and open pure patches, but usually In mixture with California live oak. Climatic 
conditions, silvical characteristics, and reproduction undetermined. 

California Scrub Oak. 

QucrcuH (lumosa Nuttall. 
DISTINGUISHING CHARACTERISTICS. 

With the possible exception of tlie iwlymorphous Quercua undulata, of Rocky 
Mountain range, California scrub oak unquestionably varies more than all 
other oaks in the form and size of its leaves and acorns. No sort of satisfactory 
harmony can be established between the perplexing phases of its development, 
and one is likely to be hopelessly confused without a most comprehensive field 
study of the bushes and small trees belonging to this si>ecies. At least 3 species 
and as many varieties have been singled out, but the distinctions between them 
are hoiielessly confused by the occasional occurrence of their various types of 
leaf and fruit on the branches of a single individual. Unless the observer has 
a comprehensive view of all the points that seem to compel the uniting of 
these diverging forms Into one variable species, and one fairly constant sub- 
species, this reduction may seem hardly proper. 

It is known as "scrub oak." for it occurs in the main, singly or massed in 
low thickets, with the fine, exceedingly stiff twigs and branches closely mingled. 
The California coast island representatives grown in sheltered places are from 
20 to 25 feet high and from 8 to 12 or more inches In diameter, with scaly brown 
bark; while the bark of the scrub forms Is scaly and light ashy-gray. The 
twigs, so rigid as to seem thorny to one penetrating a thicket, are branched at 
very abrupt angles. No adequate statement can be made of the size or form 
characters of the leaves and acorns, types of which are figured as fully as pos- 
sible In fig. 131. 
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Tbe best marked variety ia Quercus dumosa revolula Sargent, to be looked 
for especially In the northern and soutbern range of the Bpeoles. It is distln- 
SuiBbed br Its stronglf rolled or cnrled leaves, more or less ooated with whitish 
hairs, and witb prickly borders; the curled edges are turned toward ttie under 
surface of tbe leaf. Leaves of a season's giowtb adhere to tbe branches until 







tbe succeeding spring, and l>egln to fall an tbe new lenveo are formed. A<i>rnit 
are nintured In one season. 

Wood light brown, hard, brittle; of no commercial use. Tbe siiecles useful only 
In assisting, wItb other desert bill shrubs and small trees, In formintc a iirotectlve 
cover on tbe too scantily clothed dry 8lope«. IVr rt.Twa?, ^wAft ».ft ^**^ '^'*''^'' ■'«'^*^ 
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crevices and send up sprouts year after year, provided that the thin stems are 
not too severely burned. 

Longevity. — Not fully determined. A single stem 4h inches through shows an 
age of 20 years. 

BANOE. 

Central California to Lower California. Chaparral belt of foothills from central 
Sierras and of coast ranges in Mendocino (^ounty and Trinity Mountains, southward to 
northern Ix)wer California; also on isiands off southern California, here, only, becoming; 
a tree of any considerai)Ie size. 

Califounia. — Common scrub oak of southern coast ranges, the type deflnitely known 
northward on seaward mountains only to San Mateo County, and on Mount Hamilton 
range to southern Alameda County ; eastward in southern California to desert slopes of 
San Ciabriel, San Bernardino, San Jacinto, and Cuyamaca mountains. Common in Santa 
Lucia and San Luis Obispo mountains between 1,000 and 4,000 feet elevation, in Sur, 
Carmelo, Arroyo Seco, San Antonio, Nacimiento, Carriso, Salinas, Santa Margarita, 
San Luis, Arroyo Grande, and Huasna river basins. In central Sierras the species is 
often more common than its variety revoluia. Locally noted in Butte County on foot- 
hills along Chico-Sterling Road; foothills on Sweetwater Creek (Kldorado County); in 
Stanislaus National Forest, forming small thickets near bottoms of canyons at 2.500 
to ."{.OOO f<»et, on headwaters of Esperanza Creek (tributary North Fork Calaveras River), 
and on San Antonio and Indian Creek (tributaries of South Fork of latter river) ; also 
at Sherlock and West Point. In Sierra National Forest, reported on canyon sides of 
East Fork of Tulc River, l)elow Nelson's ranch, at about .5.500 feet elevation and on 
(ireenhorn Mountnins up to 5.000 feet. Very abundant in southern mountains. Its 
lowest altitude in Santa Barbara National Forest is 1,400 feet, while it goes up to 5.000 
and sometimes 7.(K)0 feet ; in watersheds of Santa Maria, Santa Ynez. Santa Barbara, 
Matilija, Piru-Sespe, Newhall, and Elizabeth rivers. In San Oabrlol Mountains, on south 
and north slopes facing desert, growing on foothills south of Antelope Valley (western 
extremity of Mojave Desert), and on Llebre ranch ; abundant on both sides of Cajon Pass, 
and farther west, af west end of Antelope Valley, common on hillsides facing desert : 
thence southward through CaAada de las Fvas. In San Bernardino Mountains east- 
ward to canyons facing desert. Abundant in chaparral belt of San .Jacinto National 
Forest up to 5,000 feet on mountain sides, and often among pin^s at higher elevations 
on south side. On Santa Ana Mountains, nearer coast, in scrub growth on tops of range 
at 1,6(K) feet. Occurs in San Diego County on mountains from near sea (Temecula 
Canyon, near San Diego, and near mouth of Tla Juana River, on Mexican l)oundary) 
eastward to Coast Range ; here, in Palomar, Balkap. and Cuyamaca mountains, reaching 
east slopes ; on Mexican boundary, down to about 2,543 feet on east slope, at Wagon Pass, 
going to about 4,000 feet, and at Jucumba Hot Springs down to 2.822 feet elevation. 

The form ■ in Santa Cruz and Santa Rosa islands, off the southern mainland coast, 
usually with rather large lobed leaves, is exceptional in representing the principal tree 
growth of this species. Its size and larger folia:?e are believed, however, to result from 
its protected habitat in these island canyons. 

LowEB Califobnia. — Southward on foothills of Mount San Pedro Martlr to Telmo. 
about latitude 31**. 

The range of Quercus dumosa reroluta, which is within that of the species, is imper- 
fectly known. Foothills of central Sierras and of coast ranges chiefly north of San 
Francisco Bay. In Sierras recorded only from Stanislaus National Forest, where It 
forms occasional dense thickets ; locally noted near Volcanoville and Oeorgetown. Occurs 
rarely in Coast Mountains southward to Santa Lucia Mountains, but replaces species 
apparently only north of San lYancIsco Bay ; abundant to Mendocino County and Napa 
Valley, and probably with species in Stony Creek National Forest, north of Clear Lake, 
and in Trinity Mountains (Shasta National Forest) ; locally noted in Lake County, 
Knoxville Orade, Napa River Basin, and in Tapper Conn Valley. 

OCCURRENCE. 

Low mountain and foothill slopes and sides of desert hill canyons, in the poorest 
and driest gravelly soils, often so sterile as to support little else. 

In scattered, thick clumps and patches of pure s:rowth, more or less interspersed with 
Christmas berry, mountain mahogany, ceanothus brush, manzanitas and other chaparral, 
of which it is essentially a part. 

Climatic Conditions. — Similar to those of pray pine. 

• Quercua macdonaldi Greene. 
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ToLEEANCB. — Appears to be tolerant of but little shade. 

Rbpboduction. — Abundant seeder ; apparently Keeds nearly every year. Seedlings 
moderately abundant in exposed mineral soil of pockets where seed is well covered by 
washing or other accidents. 

Canyon Live Oak. 

Quercun chrysolepiH IJebmniui. 

DISTINOinSHINO CHARACTERISTICS. 

Canyon live oak is an evergreen oak, with the Roft, scaly trunk bark of a 
white oak. Very variable in size, from low, dense chaparral brush to a 
wide-spreading tree 30 or 40 feet high, with huge horizontal limbs and a short, 
thick, clear trunk from 30 to 60 or more inches in diameter. It develops 
the latter form as single individuals in open situations, but on narrow, 
sheltered canyon bottoms and sides it grows tall (rarely straight) and slender, 
with 15 or 20 feet of clear trunk and a small crown; the stems have very 
little taper. 

Year-old twigs are dark reddish brown, more or less densely covered with 
fine woolly hairs, sometimes nearly or quite smooth; very woolly when young. 

Mature leaves (figs. 1.32 to 1.34) of one season's growth are thick, leathery, 
light yellowish-green In color, and smooth on the top sides; beneath they are 
covered by a yellowish down. Later they lose nearly all their woolllness and 
become verj- pale bluish green r>eneath. Ix^aves of each season's growth 
persist from 3 to 4 years. Various forms and sizes of leaves are produced by 
trees of diflferent ages. I^eaves of large trees usually have very few or no mar- 
ginal teeth (fig. 133), while young trees, and especially vigorous shoots, have very 
spiny-bordered leaves (fig. i;^). Acorns are matured at the end of the second 
season — a notable exception to the rule among oaks which, like this species, 
have the sort of wood characteristic of white oak. Acorns (figs. 132, 133), with- 
out visible stems or with very short ones, vary exceedingly in the size and form 
of their nuts and cups, but agree more or less In having nuts of a pale chestnut 
color (downy at the point). The cups, rather thin (figs. 132, 133) or very 
thick, are densely covered with a whitish or yellowish short wool, which Is 
so dense in some Instances as to obscure the cup scales. This yellow coating 
has given the tree the name of " golden-cup oak " In parts of Its range. 

A well-marked variety Is Quercus chrysolcpia palmeri Engelmann, of the 
southern boundary of California. This has very thick, stiflf, wide leaves, circu- 
lar In outline (fig. 135, a), with prominent, large, spine-pointed teeth; acorns 
usually sharply conical, often rather long stemmed, and with very shallow, 
thin, sometimes thicklsh cups (fig. 135, a). Commonly It Is shrub-like, from 10 
to 20 feet high, and forms dense thickets. The remarkably distinct form of this 
variety's acorns, together with the fact that the female flowers are often borne 
on a long stem. Indicate that this tree should be considered a distinct species. 

Another distinct variety Is Quervun chrysolepin vacclnifolia (Kellogg) 
Engelm., a low-massed shrub of very high altitudes, commonly called " huckle- 
berry oak," from the resemblance of Its small (three-fourths of an inch to 1 Inch 
long), sparingly or Indistinctly toothed, usually smooth leaves (fig. 13.'>, b). 
Acorns are from five-eighths to seven-eighths of an Inch long, pointed, and with 
very thin, shallow cups. This variety is exceedingly Important for the eflfective 
low chaparral cover It produces on the highest slopes and ridges of the Sierra.s. 

Wood of canyon live oak Is of l)etter commercial quality than that of any 
other species of oak In Its range. It is of a light brown color, variable in grain 
from fine to coarse, very heavy, stiflf, and exceedingly tough and strong. Its 
strength is well known to mountain freight teamsters, who prize wagon tongues 

and whlffle-trees made from it very highly. The wood Is suitable for wheel 
stock and the woodwork of farm Implements. 
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LoNaEi'iTT, — Not fully determined. Undoiibtedly a long-lived tree, probably 
reaeblng nn nge of at least 250 to 300 years. Treeu from 10 to 18 Indies In 
diameter (canyon growth) are from 98 to 156 yeani old. 




Fin. ina. — OHfrcm ekru»olepla. 



nil Routhvard throughout maunlnraB nf CalitorniB. «irvpt 
ern desert, to northern TrfHTfr California ; eastward tbroDKh 
liern ArlioDu. northern Sonora, and guuthireatern New 
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2,600 to 




riLiFOBNii. — Tbrodghout upper foothills, cnnyong, Bnd gummltB of coast rsngea and 
west side of Slerrsa. at elevatlona of 2.000 lo 6.000 feet, altitudes at which It occur* 
senerall]' tbroosbout nortbem put ol State, going weitward probably to upper «e« alope 
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of Coast HanRe and eastward to about longitude ot Mount Sbaata. but Dot od that 
mountalD. In Klamath Natioanl Foreat, reacblng jeElDw pine belt ; In Trinity HountabiB. 
extendlDe enqtward nearlj to Heddlug In Sbaata NallonnI Foreal, cbtefl; on canrnn 
slopes Bl 2,000 to 3.000 [e«t Hod In lower part of yellow pine belt up to about 5.000 feet ; 
commoD amoDg tontbltl trees In I^aaen I'eak and I'lumaa National loresti. Abundant In 
Slerraa tbrousbout higher foothlllg gpneroUj' to 6,000 feet, but very often uceodlns to 




— UHcrciu ehrgtolcpls. 



8.000 or 0.000 feet. In vest border canyona of Taboe National Forest : In all prloclpal 
caDyona of Stanlalaua National Forest, at 1.S0O to fl.OOO feet, occasIonHll}' spreading over 
blgb broad vatleys. where lar^e trees grow between about 3.000 to B.OOO feet elSTatlon. 
Abundant In vallej bottoms of Se*|Uola and Yosemlte National parks. In Sierra National 
Forest It grows In canyons and gulches far below pine belt as well aa Dp Into It. 
Locally noted In tbia rtijlon a« follows : Uetced BlTer, south of Wftwou ; Ftmqo Blrer, 
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nortb or Cold SpriDgn ; Middle Fark Kings KlTer. near Teblpltl Dome, and at c 
L'rown Creek ; on tbe Soulh Fork, also Id brad baaln ot this nod on Buhba Creek 
Tule R[Ter. at Soda SprlnRs: East and flouth Korku ot Knirenh Itlver: Koiilh 
Kern UlTer (opposite Weldoo) 1^ region of Cottonwood Creek, at 6,:»H) leet 




Tehai-hniil MoualalnB (south end 
CommoD In nun hern const rnngei 
abuadnot In canjuDU nod brusby 
ascending highest Bummlta to 0,01 



irouHbout Stony Creek NutloanI Forest, bill most 
les or Fel Itiver Irlbutsrles. shnibh;' rnrma often 
r 7,000 feet, as oa St. Johns, Black Uuttes, San- 
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hedriD, and Bald mountains, but a tree In west side canyons. Rare in San Francisco 
Bay region, and of small size on higher mountains, such as Monte Diablo, Mount Tamal- 
pals, and in Coast Range canyons. South of Monterey, in Santa Lucia Mountains of 
Monterey National Forest, one of commonest trees at 1.500 to 5,000 feet elevation, in 
Sur. Carmelo, Arroyo Seco. San Antonio, and Nacimiento river watersheds. Farther 
south. In San Luis Obispo National Forest, an unimportant tree, in Arroyo Grande water- 
shed, at 1.250 to 3,500 feet. Very common In Santa Barbara, San Gabriel, San Bernar- 
dino, and San Jacinto National forests, often associated with Pacudotsuga macrocarpa up 
to about 6,000 feet. In Santa Barbara National Forest, on watersheds of Santa Maria, 
Santa Ynez, Santa Barbara, Matilija, Piru-Sespe. and Newhall rivers, at elevations of 
1,000 to 6,700 feet. Abundant in all canyons of San Gabriel National Forest, above 
2,500 feet, as It is also in San Bernardino National Forest, occurring here on Santa Ana 
River (a mile below Seven Oaks) at 5,000 feet, and farther upstream, at 5.200 feet. 
F*requent in San Jacinto National Forest, throughout mountains, up to 6.000 feet, but as 
a shrub, at head of Strawberry Valley, and on Tahqultz Ridge, at 7.000 feet elevation. 
Abundant also in Santa Ana range (Orange County), near coast, where it grows in can- 
yons, and as a shrub on summits ; while farther south it is a frequent tree in seaward 
iMisins of San Diego County, such as of Palomar, Balkan, and Cuyamaca mountains. 
Reported on Providence Mountains (eastern San Bernardino County) near the Colorado 
River. 

Lower California. — Commonest oak on Mount San Pedro Martir, above 4,<X)0 feet 
elevation, and as a small tree above 6,000 feet on both sides of Hanson Laguna range 
(to north). 

The detailed range of tills oalc east of the Pacific region will be described in 
a later publication. 

Quercu8 chryBoUpia palmeri on foothills and plateaus near southern boundary of 
California, forming large thickets. Noted locally in this region at point 80 miles east 
of San DIpgo, at Larkens Station, and at Las Juantas. In Lower California, from north 
boundary southward a short distance. 

Quercus chrysolepis raccinifolia occupies higher range of Quercua chryaolepia, forming 
extensive low thickets in Trinity Mountains and Sierras of California ; probably also in 
other parts of the latter tree's range. 

OCCURRENCE. 

Commonly in narrow canyon bottoms and their steep slopes and In coves, sheltered 
depressions. In dry sandy and gravelly soils : or on exposed slopes, in broken rock and 
crevices. largest in richer humous soils of sheltered canyon bottoms. 

Sometimes in small pure clumps or patches, but usually in mixture with California 
black and live oaks, highland live oak, bigcone spruce ; occasionally with western yellow 
pine and incense cedar. 

Climatic Conditions. — Similar to those of California black oak. 

ToLERANrK. — Endures considerable heavy shade, especially In youth, but later seeks 
top light, in dense stands producing tall, slender stems with narrow crowns, either in 
partial or full light. Great tolerance Is shown by open-grown trees in their heavy, deep, 
leafy crowns. 

Reprodimtion. — Prolific seeder at irregular intervals, bu*^ reproduction scanty, appar- 
ently as frequent in open as in sheltered sites, thick leaves preventing seedlings from 
suffering in latter places. Silvical requirements not fully determined. 

Quercus tomentella Engelmann. 

DISTINGUISHING CHARACTERISTICS. 

No field name am^ears ever to have been ai)plied to Quercu8 totnentella, a 
little-known everjarreeii oak. It is from 30 to 40 feet high and from 12 to 18 
Inches in diameter. Somewhat larger trees are reiwrted, and it is likely that 
still larger trees once grew in the sheltered canyons of the coast islands, to 
which it is confined. Nothing is known of its trunk and crown form. The trunk 
bark is thin, with broad, closely attached scales, which are brown, tinged with 
red. 

Mature leaves are thick, leathery, deei> green, smooth and shiny on their top 
sides, and beneath coated with star-shar>ed and jointed hairs, as are the stems ; 
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they remain on the bniiictiefi abont tn'o yeiim t>efore fulling (llgs. i:iit. 1.17). 
Margins of the leureH curled toward tlie uuder surface. Aconts, matured In 




1 of tUe flecoud year, are about IJ liichew lonit iiiiil tUree-rourths ot nn 
inch thick, tlie sballuw cbestuiit-colurod (.'ujiii covered with a tiiwny i>r wbltisb 



302 FOREST TREES OF THE PACIFIC SLOPE. 

wool (flg. 13(). Wood liard. fine-grained, imd light yelUtwisli brnivu. So HtHe 
1m kiiowi) of tlilH oab nuw tbut uothiug i-uii be xuld of Itu ecouoiuli.' i|UiiI111ch. 
I'robiibly too rure and uf tou limited i4U|>i>ly to be of uuj' iiuiwrtuui'e cowuier- 
claUy. 




IjON(ib\*itv. — -I'rohubly iiiotleratelj long-lived. One tree H Inebee Iti diameter 
(Inside bark) showed uu age of 44 yeiirs 
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RANGE. 

Santa Rosa, Santa Crus (south of Santa Barbara), Santa Catallna, and San Clemen te 
Islands, south of Cape Vincent, off coast of California ; Guadalupe Islands, off coast of 
Lower California. 

OCCURRENCE. 

In narrow canyon 1)ottoms and on exposed slopes. In roclcy or grayelly soils. Climatic, 
Bilvical, and other requirements undetermined. 

California Live Oak. 

Qucrvuis itfjiifolia NC»e, 

DISTINGUISHING CHARACTERISTICS. 

California live oak is one of tlie commonest, best Icnown of southern Cali- 
fornia oaks, as well as one of the first to attract the attention of early explorers, 
who called it " holly-leaved oak," from the resemblance of its leaves to the large 
American or European evergreen holly. 

It has a short, clear trunk and a narrow or very broad, dome-shaped, dense 
crown, according to whether it is crowded or in the open. It usually grows in 
the oi^en. Occasionally it is only a low, shrubby tree. It is ordinarily from 
25 to 50 feet In height and from 1 to 2 feet in diameter. Very old trees in the 
open are from 60 to 75 feet high and from 3 to 3^ feet through. Very long, 
thick, crooked limbs are given off from the short, clear trunk (which Is often 
only from 4 to 8 feet long), forming with numerous fine twigs a dense, exceed- 
ingly broad crown, sometimes reaching the ground ; trees in crowded stands have 
rather slender branches. Small trees and the large limbs of big trees have 
smooth, light grayish-brown bark, with frequent ashy- white areas, while large 
trees have very thick, hard, blackish or very dark brown, roughly furrowed 
bark, with wide ridges. Season's twigs, dull gray to reddish brown, with 
imle chestnut-colored buds, are somewhat downy, with very short, whitish hairs. 

Mature leaves (figs. 138 to 140) are more or less conspicuously curled on 
their prickly- toothed or entire edges and are usually dark (but often light) 
shiny green on their convex upi)er sides — sometimes coated with light-colored 
minute, star-shaped hairs, while beneath they are paler green, smooth, some- 
what shiny, and with brownish hairs in the angles of the veins, or, again, the 
entire under surface is downy with minute, dense hairs. The leaves are thinnish. 
but peculiarly stiff and brittle. The foliage appears to be evergreen, but 
remains on the trees only until the succeeding spring, usually beginning to fail 
before or a short time after the new leaves are formed. Flowers appear mainly 
in early spring, the acorns (fig. 140) maturing in the autumn of that season; 
occasional trees produce flowers in the fail and small immature acorns which 
drop from the trees by spring. The cups of acorns are i)eculiar in having their 
scaly edges turned in. Wood, brittle, hard, heavy, exceedingly fine-grained, 
reddish brown; sapwood very thick and darker than heart. It has economic 
value only for fuel, since the tree has a very poor timber form and the wood 
checks and warps badly in seasoning. Bark of this species is extensively used 
to adulterate the similar but much more valuable tanbark obtained from the 
California tanbark oak. 

Longevity. — Few records of the age attained are available. It is Judged 
to be exceedingly long-lived. Trees from 12 to 25 Inches through are from 26 to 
about 65 years old. 
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Calllornia >Dd lx>w«r Calllorala. Talle;s and lover (ootbllls ot Callfonila cout 
rsngea. InliDd tbrougb tag belt aad southward from Uendoclno. Hendaclno Count;, to 
Uoant San Pedro Martir, Lower Calltomla. Not In great Interior valleya iX OUltornla. 




CALirOK.vt*. — Not common north o[ 8an Francisco nsy. but verr abundaot In Talleya 
about aikd aouth ot the ba;. I'lentlful also la aouthera California betweea mountalDa 
goa ae», and aleo on cotit tiluda. Oolnr soathward. It eit«oda lolaiid tron wa to 
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MoQle Diablo, Oiktind bllla, Sauu Clara Vallp]', to Talleys eaat or Santa t.ucla and San 
Lula OblsiM) MouQtalna. to Hoalhern aJapea at Santa Barbara. San Oabrlel, eaatern alopea 
ol San Benuirdlno to San Gorgonlo Pass, at 2,S00 f««t elevation, and to ranged In San 
DlcKO Counlr. Looallf noted about InTcrneu and Nkaslo iMarIn County) and at. 
Berkeley: Santa Clara Valley and up weetern lootMUa ; Bis Bsaln (Santa Cmi County), 
on Plea Protrero. at Monterey. l>el Monte. Point Pinyoa, and Carmel Bay, In Santa 
Lucia Uountalna of Monterey National Foreat, an Important tree In Sur, Carmelo. Arroyo 
Seco. San Antonio, and Naclmlento river wateraheda. ranging tbrougbout tbla Foreat from 
1 to 3,0CM) feet on blUaldes and in canyona. I/ically noted in tbla region from 







( aarifoUa. 



near King City to Jolon, and at a point S miles north of Danla Ranch (Monterey County). 
Widely dlatrlbuted In San LoIh Obispo National Forest from aca level to 2.G00 feet In 
waterabedB of Carrlao, Salinas. Santa MargarllB. San LuU, Arroyo (Irande. and Hoaana 
river baalnH. Common In valleys and roolhllls of Santa Barbara National ForeHt from 
■ea level to 4,I>00 f«et. in vatershedB of Santa Maria. Santa Tnei, Santa Barbara, Ma- 
tUIJa. riru-Sespe. Newhall, and hllliabelti rlvera. 1.ooal1y noted at Nordhoir ITriU feel). 
Pledro Blanco Creek. Coopers Canyon at IIOO feet (11 mllea west of Santa Berbaral. 
Abundant In San Uobriel Nnllonal Forest from Oali Knoll Into Sierra Uadre Range; 
bere locally noted from lower bllla lo I.IMO and 3,200 feet at Pasadena (1,000 teet), 4 
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Nalloniil Forest (Orange 

Occurs oo a number of 

d It KTowK In a belt about 



mUeB northwest or Paaadeua. Long Canyon, and ar )Hilnt 
berry Teak, at 3,200 feet. Frequent In Trabuco Canyi 
County). In nearly all canjoDS. except nt blghest elevatli 
.coast iBlaoda, probably on all except Ban ClemeDte. Southward it Krowi 
DO miles wide, extending westward (o wltbln IG or SO miles of coast, 
went slope of mountains, but probably not rcacblns San Jacinto Mount 
currinji Id Palomar and Balkan mountains, and widely over Cuyamaca Mountains ; bere 
going eastward to Jaeumba Hot Bprlngs <£,S22 feet elevation.) Locally noted near 
a boundary In San Diego County at Atplne, S,2TB feel elevallon. and Pine Valley. 



, though o>: 



It 4,200 feel 



here In Rnclnas Canyon 
Santa Crui Creek. 



In Ir 




Plfl. no. — Qufi 



c on low hills and open valleys, slopes of hlsher foothills, shallow canyona, 
r grarelly soils: alsu (but stuntedl on exposed seashore. 

, pure, open foreals. and U also mixed with valley oaks, blue oak, 
WlHllipnus oak. and blg-eone spruce, and occasionally with canyon live oak, Callforola 
sycamore, and white alder. 

Climatic Conditions. — Similar to those of Monterey pine. 

ToUKRANOB. — Vary tolerant of shade throughout life. 

Repbuuultion,— ProllQc periodic seeder, but reproduction generally scanty. 
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Wiallzenus Oak. 
Quprrufi tcintiseiii A. de (.'andolle. 

DI8TIMGUISHING tHABACTERlSTICS 

Wlslizenns oak la not known by tbis anme It Is boped honever, thnt thia 
nnme uiny be used in preference to live onk tbe preseut field nniite, wlilcb in 
applied to several otber oaks «ltb eiergreeu folfage 




Very xlniilnr in size. Rpnern) form, nnd appenranoe of tlip bark to tbe pre- 
ceding fijieeles, witb n-bieb It In often QHxoclateil and ivlth n-bieb. wiieu young. 
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It limy tie eaHll.v (Unfounded. It <l<>eK not bave Kurh hroad <?rowne nor racb 
(rnorniouii linitw :ih ttu.- 4'iiliforaiii live iiiik. Itx similar, but veiy much tbi<^M', 
leallKT}-. iibliiy. inTfw-tl.v MiiiiNitb U-iivpn I fiK«. 141, 1-121 lire flat (neiir carled), 
ileep Kn-*'ii on tbeir top iddes and ti^lit .vvlluw-KTeen lieneath. The leaf elenui 




lire mtuTfillr very ininutrl.v luiil tilciili fully I stnnotlmen spnrael.r) linlry. UQiike 
tiioM' iif tlii< Cnllfornlii live mik. tlii' 1i>av<-s iif IIiIh tree reiunln on the brancbea 
fur nimut itvii Hi'iiwitiH !iii<l Ik'[;Iii tii full diirint' tl]<^ xeijond Humiiier or autumn. 
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Acorns (fig. 142) mature In two seasons and are ripe in late fall. Tbe cup 
scales are long and reddish brown. 

Wood similar in color and character to that of tbe preceding, but its thick 
sapwood is whitish. It is of no economic use, except for local supplies of fuel, 
for which it is very highly esteemed and extensively used in some parts of the 
tree's range. 

Longevity. — Not fully determined. It grows slowly and persistently and is 
exceedingly tenacious, even where storm-beaten or pounded in the sandy and 
gravelly washes of streams. Trees from 8 to 1.5 inches in diameter are from 
40 to 75 years old. 

BANGE. 

Northern California to northern Lower California. Foothills and valleys from near 
lower southern slopes of Mount Shasta (Sacramento River Valley) southward in Cali- 
fornia coast ranges and Sierras to Mount San Pedro Mnrtir, northern Lower California. 
Shrubby on high summits at south. 

California. — Valleys and foothills In coast mountains, particularly away from coast, 
northward and westward to Ukiah (on Russian River), Mendocino County; northward, 
in great central valley of State, to foothills of southern Shasta National Forest ; thence 
southward on lower foothills, usually at somewhat higher elevations than Quercus 
douglasii, but not in chaparral belt to any extent. In chaparral and lower canyons 
of Stony Creek National Forest on west side of ranges, especially on Eel River. Sierra 
Nevada: Common in foothills of Lassen Peak and Plumas National forests, at 2,000 
to 2,800 feet. In Stanislaus National Forest, up to 2,000 feet elevation ; confined to 
west border. In ravines, gulches, and canyons, and Is most abundant in region of Bear 
Mountains, Gopher Ridge, and Bald Mountain ; grows sparingly In creek canyons from 
Garden Valley southward to canyon of South Fork of American River, near Coloma and 
Lotus; also on Hangtown and Webber creeks (west of Placerville), but ceasing about 1 
mile east of latter place ; in Pleasant Valley southward, and in canyons from Indian 
Dlgglns westward to CoyotevlUe and Oleta. Common in southern Sierras on foothills 
and southward to Fort Tejon, in Tehachapl Mountains. In coast mountains abundant 
around San Francisco Bay and southward. Frequent in Santa Lucia Mountains of 
Monterey National Forest, in Sur, Carmelo, Arroyo Seco, San Antonio, and Naclmlento 
river basins, at 1,250 to 5,000 feet elevations, but shrubby above 2,700. In chaparral 
between 1,500 and 3,000 feet, in San Luis Obispo National Forest (T. 29 S., R. 16 B.). 
Generally distributed in Santa Barbara National Forest, at 1.750 to ($.200 feet, being espe- 
cially common along north border on northern slopes of Cuyuma River. Not in Santa 
Monica Mountains, but abundant on coast side of Sierra Madre Range on Mount Lowe, 
Mount Wilson, both slopes of Sierra Llebre Range northward to Gormans Station ; in 
chaparral on summits of Santa Ana Range, at 1,600 feet. San Bernardino and San 
Jacinto mountains, here occurring In Spencer Valley at head of San Diego River, and 
elsewhere. Cuyamaca Mountains, near Jamacha, and at Mexican boundary, only on 
Hanson Laguna range. On Santa Rosa and Santa Cruz Islands. 

LowEB California. — North end of Mount San Pedro Martlr. 

OCCURRENCE. 

On foothill slopes and their open valleys. In dry river bottoms and washes, and desert 
mountain canyons, in moderately rich, dry, loamy soils, or In poor. dry. gravelly, or 
rocky soils. Largest in sheltered sites, with somewhat fresh, good soil ; stunted and 
shrubby on hot, gravelly slopes or stream bottoms. 

In small, pure groups or patches, but more often mixed with scrub oak and chaparral ; 
less frequently with blue oak and California live oak. 

Climatic Conditionh. — Similar to those of California live oak, as Is also Its repro- 
duction. 

Tolerance. — Very tolerant of shade. 

Price Oak. 
Quercus pricei'* Siidworth. 

DISTINGUISHING CHARACTERISTICS. 

Very little is known of the Price oak, and that only from a hurried exami- 
nation of a few trees found by the writer in October, 1904, on the banks of a 

« Named In honor of Mr. Overton Westfeldt Price, Associate Forester, FQkX^!s^\. **ftx^Vife\ 
Forestry and Irrigation, vol. 13, p. 157. 
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small stream tn Monterey County, Cal., on a property known tm " Dnni's Ranch." 
Tbe trees were eluHely mingled with Quercun agrifolia. for whieli tbey were 
mtataken at a dlatanoe. In general form they resemble that tree, especially 
the small branched trees of the latter grown In close stundit. They were from 
20 to 30 feet blgb and from 8 to 12 Inches In diameter. At ttie base of tbe trunk 




the bark Ih blackish, very hard, and roughly and Irregularly broken; 3 or 4 
feet higher up it is dark ashy-gray and muiooHi, Mature leaves (flg, IM), 
which probably remain on the trees two summers, are flat, smooth throughout, 
and a deep shiny yellow-green on their u|»|)er surfaces and i»aler yellow-green 
beneath. Tbe dowers aro not known. The acorus mature In the autumn of 



FOREST TREES OF THE PACIFIC SLOPE. 811 

the second year, for in addition to ripe acorns, immature ones were found on 
the season's smooth, reddish-brown twigs. Mature acorns (fig. 143), regarded 
as the most distinctive character, were invariably of the same form on all of 
the trees seen. The sharply pointed nut is smooth, somewhat lustrous, and a 
dull light brown, while the uniformly very shallow cups — on short stems — have 
very close, smooth, pale brown scales. 

Wood, not examined, but Judged to be essentially like that of Quercus whli- 
zeni. Nothing is now known of the age attained. 

The affinities of this oak place it between Quercnit agrifolia and Q. tcislizenu 
and nearer to the latter. The writer has not seen the bushy trees Prof. C. S. 
Sargent has described and figured (Silva, VIII, PI. CCCCVI, f. G), occurring 
in Snow Creek Canyon at the base of Mount San Jacinto, which, as nearly as 
can be judged from the note and figure, is Quercus pricei. Professor Sargent 
considers this shallow-cupped oak (not seen elsewhere) a form of Quercun 
wislizeni. The trees found at Dani*s Ranch gave every promise of later l)ecom- 
ing very much larger. 

OCCURRENCE. 

Dry, gravelly banks of streams, within reach of deep soil moisture. 
Forms small, pure groups. 

Climatic Conditions. — Similar to Wlsllzenus oak. 
Tolerance. — Very tolerant of shade. 

Reproditction. — At least an abundant periodic seeder, but fruiting habits and repro- 
duction undetermined. 

Morehus Oak. 

Quercus morehus Kellogg. 

DISTINGUISHING CHARACTERISTICS. 

Morehus oak Is a rare and little known California tree of the black oak 
group. It was first found about 1863, and since tlien many new stations for it 
have been and are still being discovered. It is held by some authors to be a 
hybrid from QuercuH wislizeni and Q, caJiforniea, Its acorns bear a strong 
resemblance to those of the first oak, while its leaves (fig. 144) are similar in 
texture to those of the latter oak. The remarkably uniform shape (within rea- 
sonable limits) of the leaves borne by widely separated individuals, and the 
fact that the parents suggested are by no means always within the same 
locality — one or the other, sometimes both, often very far distant from the sup- 
posed oflTspring — has led the writer to treat this oak as a spei*ies. Generally 
from 10 to 35 feet high and 3 to 8 inches in diameter, with smooth, dark ashy- 
gray bark. The branches of small, shrubby trees often trend upward, while 
those of the larger trees stand out horizontally from the trunk, which is free 
of limbs for about one-third of Its length. The leaves, which are shed from 
midwinter to spring, are dark yellow-green and smooth on the upper sides and 
light yellow-green and smooth or more or less covered with fine star-shai)ed 
hairs beneath. The acorns, maturing in the autumn of tlie second year, are 
usually from li to 1^ inches long. The light reddish-brown cuiw inclose from 
about one-third to two-thirds of the nut, which is somewhat thicker than that of 
Q. wislizeni. Wood similar in general appearance to that of Q. califomica, but 
the thicker, whitish sapwood is considerably tougher; not fully investigated. 
Of no economic imiwrtance and of slight Interest to the forester, because of the 
tree's rare occurrence. 

liONdKViTY. — Not fully determined. Believed to be rather long-lived. A single 
tree, 12^ inches in diameter, showed an age of 04 years. 
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California. — Occurs >■ Btattprnl Indlvlduala aud del ached thlck»ti 
niDgeB «nd Slerrt. footbllls. Coast mnoet; A BiDgle tree it Clear Lake, and seTerBl at 
Sulpbnr Bank (Lake Count;) ; group at uortta base o[ Mount Tamalpala (Marin Count;) ; 
tbickel on treat of Coaat Range back ol Berkeley, and a Blagle tree farther north In 
Berkelcf Hllla near upper San Pabta Creek; canyon of Ble Sulphur Creek between 
GeyiierB and Cloverdale (Bonoma Count;) at point about 3 milra below brldfce : atw 
Ht point 2 mlira aouth of Rldgewood Summtt (norlh of Tklah, Mendocino Count;). 
Reported In Santa Lucia MouDtalna In Sur. Carmelo. and Arroyo Rem river baaliiB. 
Bitrra toolbUlt: In a l>e]t north of ¥uba River (Yuba Connt;). running nortbweiit from 




Pio. 144. — Qatreu* merehia. 



Eldorado County, 
River) 2 miles norlbei 
vllle). Middle Fork 
Nurth nud Middle 1 
S,000 feet) : Sacramenl 



hoad brancb of Canyon Creek (trlbutar; Middle t 
lat of Oeorgetown : Nortb Fork of CoBumnes River (near Naab- 

CosumneB (between Pleasant Valley and Oleln) ridge between 

:ks COHumneB (about mllea east of NasbvlUe, elevation about 

Count; : near Folsoin ; Amador County, near rlymoutb, on he«4 



of Indian Creek (branch Coaumnea River), near Oleta (Satter Creek road), and at 
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soTeral points on Rancberia Creek — lowest station about 3 miles from Butter Creek, 3 
miles north of lone on low bill near Clay pit (leaves much toothed), with blue oaks, 
Mokeimnne River west of West Point ; Calaveras County, several thickets in Bear Creek 
Canyon (branch Calaveras River on west side of Bear Mountains), on head of Murray 
Creek (tributary Calaveras River) 2 miles north of Mountain Ranch, on San Domingo 
Creek (branch South Fork of Calaveras River) 2 to 3 miles north of Murphy, road be- 
tween Mountain ranch and Railroad Flat (elevation 2,450 feet) at two points on South 
Fork of Mokelumne River between Railroad Flat and West Point ; Tuolumne County, 
between Sonora and Tuolumne River, at two points (little north of Tuolumne Canyon) 
on road from Carters to Big Oak Flat, near bead of Deer Creek — south side of Tuolumne 
on same' road. At several places in gulch few miles north of Coultervllle (Mariposa 
County) on road between Coultervllle and Priest, with Kellogg oak and highland live 
oak; frequent from Cold Springs Station (Mariposa County) to Fresno Flats and North 
Fork (Madera County), especially in Crane Valley. Abundant also near Badger (Tulare 
County) ; very abundant on road from Raymond to Yosemite, especially within 6 or 
7 miles of Raymond and eastward in edge of western yellow pine belt beyond Wassama ; 
2 miles west of latter is large tree at Potts's house, also one few rods, north of 
Ahwahnee road house, and many others in vicinity among Kellogg oaks. At point 2 miles 
west of Kshom Valley, near east end of Burrough Valley (Fresno County). Range still 
Imperfectly known. 

OCCUBBENCE. 

Foothill slopes and ridges. In dry gravelly soils. 

In groups and patches of pure growth interspersed with California black oak, Wislt- 
zenus oak, Fremontia, and occasional blue and valley oaks. Nowhere abundant. 

Climatic Conditions. — Similar to those of gray pine. 

ToLEBANCE. — Evidently very tolerant, its evergreen leaves being retained in dense shade. 

Repboduction. — Imperfectly known. Appears to seed at irregular intervals at rather 
early age, and but sparingly. Owing to the tree's supposed hybrid origin, the fertility 
of acorns requires testing. 

California Black Oak. 
Quercus calif or nica (Torr.) Cooper. 

DISTINGUISHING CHARACTTERISTICS. 

California black oak is very distinct in appearance from all other Pacific 
oaks. It more nearly resembles tbe eastern black oak {Quercus velutina) than 
it does any other species. Commonly from 50 to 75 feet high and from 15 to 
30 inches in diameter, but at high elevations it is shrubby and often under 15 
feet in height. Old trees are sometimes 80 or 85 feet high and from 36 to 40 
inches through; such trees, as shown by their decayed, hollow trunks, often 
broken at the top, have long since passed maturity. The trunks are rarely 
straight and are often bent or leaning. They are clear of branches for from 
10 to 20 feet, and then give off large limbs which form irregularly open, broad, 
rounded crowns. Except on young trees and large limbs (where it is smooth 
and dull grayish brown), the bark is blackish brown, sometimes with a reddish 
tint or, superficially, a weathered gray brown; it is very hard and is roughly 
and rather deeply furrowed on the low part of the trunk, while higher up the 
shallower seams fade into tbe smooth bark of large limbs. Year-old twigs are clear 
red to red-brown and usually smooth, but often minutely hairy or with a whitish 
tint; the prominent, scaly, light chestnut-colored buds are hairy, especially on 
their ends. Mature leaves (figs. 145 to 147), variable in form and size (about 
4 to 6^ inches long), are thickisb, a shiny deep yellow-green, and smooth on 
their upper sides (sometimes with star-shaped hairs) ; paler green beneath, 
smooth or minutely hairy. Small trees at high altitudes (and elsewhere also) 
very frequently have leaves and stems (fig. 147) conspicuously coated with 
minute, whitish, star-shaped hairs. Leaves are shed in autumn. Acorns (fig. 

145), mature at tlie end of tbe second season, are borne on tbick, short stems 
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and arc al>out IJ to IJ Iiii-lieM loog. The nut In imiI« cbextiiut rulored. downy 
near nnd nt tlie top end, and often IndintiiUTtlf ittrlped; the tawny brown cup 
liaH Mlilny iH.-ale8 wblt-li are tlilii, bnt often uiuc-b thickened at the bases of the 




■liuerctt calltomlca. 



Wood, Que-gralned. very poroun, pale bnt distinct red, exceedingly brittle, 
flnii. riither heavy, with iar([e itlth-rays, and iiavlng a Btrong odor of tannin, 
with wliU-b liolli tlie w(M«I and barli are heavily charged. Large trunlcB are 
rarely sound anil afford but little ilear timber, and even this la lofertor on 
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iiwount of its very iMiruuH, brittle Htructure. In nonie Met-tions of itN ruiige 
tiie tree in iiiiportiiiit nml miicb used for fuel. Its nitiier frequent opcurrenee 
111 coiitimioUB iiiitclief renderH it worthy of attention for this purpose. 

LoNOEViTV. — Age lliuitN are iwt fully known. Probably moderately long- 
llv*^^. Trees from 10 to 25 Inc-hes iu diameter are from 170 to 275 yeiirs old. 
It is doubtful If tbis oak attains u Kreater age thuii 350 years, and It probably 
rcucbes mnturity In about 175 years. 




Central Oregon. In 
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dI raaeaileB. 

. 44° IC'i Bouthward ; on mountain Blopea ■■onglderalily above 
I part of yellow pine belt, and being especially frequent on 
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Htresms In sstnlarld nn-tloDS of lower (.'asvade aod SIskijoa aloites. Locally noted on 
upper Rofiue Klver, Id depresalons between wMtem ipurs of wmthem CaBCBdes aoil 
Dorlhera epors ol Slsklyous, and also on Norlh Pork of Applegate Creek In Slaklj-oua. 

Calipiiiinia. — Throughout nortbern part Id lower part of yellow pine belt and upper 
nnge of Bablne pine; generally at L'.OOO to S.OOO feet, probabi; going westward to 
Inland border of coast redwood belt, and eastward at least to longitude of Ilonnt Shaath, 




I ShaHla National Forest I up to 4.500 feet on aoalh 
1 SIcCloud Itlver valley, but more ao about " 
iril 111 wiinh end of Bhaala Valley ; trequen 
at elovai liiiiH Iwlween II.IKM) and H.ium fpet on 8(|usw Creek, while large pure atands 
orcur on lower McCloucl. rill, and SaiTamcnlo rlrera. Abundant on weal slope of 
northern Sierras in canyons within yellow pine belt, at 3,000 to 6,000 fett «l«T«tlon, 
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but In Stanislaus National Forest ranging between 1,500 and 6,500 feet. Locally noted 
in Yosemite Valley, at 4,000 feet, in pure growth west of Camptonvllle, In Yuba County, 
and vicinity of Lake Taboe. In southern Sierras, generally at 4,500 to 7,000 feet, 
where it occurs as follows: North Fork of Kings River; Bubbs Creek (head tributary 
South Fork Kings) up to Bubbs Dome ; Frazier Mountain ; East Fork of Kaweah River, 
at 4,900 to 7,200 feet, from Blgtree Canyon to point about 4 miles below Mineral King; 
White River (Tulare County) ; on crests and west slopes of Greenhorn Mountains (In 
T. 20 S., R. 30 and 31 E.), at 5,900 and 4,750 feet, and on Little Posey Creek, at 4,700 
feet, in depression between east and west ridges of these mountains (Kern County). 
On east slope of Sierras, at Independence. Very abundant on southern terminal ranges 
of Sierras, as on Mount Breckenridge, above 4,000 feet, and probably also on Piute 
Mountain. Not reported from Tehachapi Mountains. In northern coast ranges, com- 
mon in Trinity National Forest eastward to between I^ewiston and Weaverville (west 
Iwrder of Sacramento Valley) : locally noted on Grouse Creek Canyon near South Fork 
Mountain, at 2,300 and 2,500 feet. Southward in Stony Creek National Forest, very 
abundant in yellow pine belt at 3,000 to 6.000 feet, particularly in western part of 
forest on headwaters of Eel River. In vicinity of Bay, only on higher summits, such 
as south slope of Mount St. Helena, north base of Mount Tamalpais, upper San Pablo 
Creek, and east side of westmost coast range of Santa Clara Valley ; not on Berkeley 
nor Oakland hills. Plentiful in southern coast ranges, especially in Santa Lucia Moun- 
tains of central and northern parts of Monterey National Forest, where, on both sides 
of range, it occurs at 2,000 to 5,000 feet elevation in Sur, Carmelo, and Arroyo Seco 
river basins. Not common in Santa Barbara National Forest, but widely distributed at 
3,500 to 6,200 feet in watersheds of Santa Maria, Matilija, Piru-Sespe, and Elizabeth 
rivers, being abundant on Pine Mountain and in pure stands on summit of Liebre Moun- 
tain. Range in San Gabriel Mountains not fully recorded, but probably not there to any 
extent. Common in pine belt of San Bernardino Mountains ; here locally noted near 
head of Waterman Canyon at 3,000 feet — a low altitude; on City Creek road off Plunge 
Creek, at 4,400 feet, and In Little Bear Valley, at 5,000 feet. Very common in pine 
belt of San Jacinto Mountains on west and south sides, at 5,000 to 9,000 feet ; also in 
Strawberry Valley, at 5,200 feet : rare in Tahquitz Valley, and not detected on north side 
of mountains. Southward, the most prominent oak in Palomar Mountains, forming nearly 
half of the mixed stand on upper slopes, but in Cuyamaca Mountains less abundant 
than Quercus ayrifolia; locally noted in this region on south side of Smiths Mountain 
at 4,100 feet, and at Campbells ranch (Laguna Mountains), at 5,496 feet. Reported 
from Hanson Laguna Mountains of northern Lower California at elevations above 
4,000 feet. 

OCCUBRENCE. 

On mountain slopes, benches, valleys, in canyon bottoms and lower sides, and on 
upper foothill slopes ; in dry gravelly and sandy soils, or In very rocky places with 
scanty soil. 

Forms pure, open groves and limited stands, or nrlngles (at lower levels) with gray 
pine, Douglas fir (Oregon), California laurel, western dogwood, canyon live oak, and 
straggling western yellow pine. Higher up, commonly with latter pine, incense cedar, 
and occasionally with blgtree. Largest in yellow-pine belt on sheltered benches, valleys, 
and coves, and smallest on exposed high slopes. 

Climatic Conditions. — Not fully determined, but mainly like those of western yellow 
pine. 

Tolerance. — Endures moderate shade In early life, but requires full overhead light 
for good growth later. In mixture with yellow pine, subordinate. 

Reprodiction. — Abundant periodic seeder at 2 to 3 year intervals, but locally some 
seed is borne nearly every year. Germination scanty ; best in slight shade on exposed 
mineral or humus. 

Tanbark Oak. 

Quercus ^ dcnsiflora Hooker and Amott. 

DISTINGUISHING CHARACTTERISTICS. 

Tanbark oak is widely known in its range by this name on account of the 
extensive use of its bark for tanning on the Pacific Coast, where it is as impor- 
tant in the leather industry as chestnut oak {QuercuR prinus) is in the East. 



"Although never known to lay people as ajiything but an oak, for which the technical 
name Quercus stands, this tree has characters in its reproductive organs which techni- 
cally permit its separation from all other oaks of the genus Quercua into another 
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lo uetluieH occur. Though mucli Iiirgtr trees were prohnWy once com- 
re iiow rare. At lilgli eleviitioiiH it is ii slirui) under 10 feet In 
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b d h base of learea of the previous .vtar^a itrowlh 


the eyllndrlcal male rlustera 


are k Dd erect. Inatcud of b-log thr«id-llk.-. poDd.iloi. 


and developed from hudx on 


d CT. as Id oilier oHka: the female ilowers nrc 


usually home at the base of 


h pp misC male Dower r1u»lei« : the male flowers are a 


rransed 3 In a mlnule cluster, 


ma heac coverluit the erett flowerlDK stems, Inalead 


of beluR Bolltary aa la olbec 




her oaka.) Upon these valid 




tree be called Patania drnit- 


flora. Since then, however, it ban been maintained under 


the name Q. dcniifloro, given 



1 bj Hooker and Arnott In 1841. One eminent American tree botanlat haa recenllj 
!n up Oerated's name. But emntlng the (echnkal Rrounda are good for eucb a change, 
a preferable. In the writer's opinion, to atlll malnlala thiH tree as a member of the 
us Quercua by sllghllr enlarging tbe deBnillon of the eenua. In at! other outward 
<s characters— foliage, fruit, wood, and habit— tbls tree la and nlwaya will be an oak 
Ihe lumberman and to the practical forester. Precedents for eontlnulDB to regard 
tree aa an onk are not wanting. Thus, box-elder (Negundo), thaogb eQuall; distinct 
u the true maplea. Is retained In the genua Acer. 
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helgbt, with Hlender upright branches. The fi>riu varies greatly ; in close atimtU, 
tbe crown Is narrow, with upright branches and a long clear trunk, rarely 
straight ; in the open, tbe cron-n In brond, witb big. borlzontal limbs, and the 
trunk Is short and thick. Tbe ti-unks are smooth looking, pale brown tinged 
with red. often with grayish areas; their thick, Ann bark has deep, unrrow 
seams culling It Into very wide, squarish plates; tbe bark of young trees imd of 
large limbs Is smooth and unhrolten. Young twigs are densely woolly <wlth 
star-shaped bairs), but the wool disappears after tbe flrst year, when the 
branchlets are deep browu, tinged with red, and are often covered with u whitish 




Fio. 1*9. — 9iiercii» densl/lora. 



bloom. Full grown leaves (flgs. 148 to 150) are light green, smooth, and shiny 
(occasionally with woolly areas) on their top sides, and densely woolly with 
reddish brown hairs beneath; In late summer the leaves become thick and 
leathery and the woglllness disappears except for a few lialrs on the lower sur- 
face, which Is then whitish with a very pale blue tint. Leaves of a season's 
prowtb persist for 3 to 4 seasons. Acorns (flg. 150) mature In the fall of the 
second year, when they are dull, very pale yellowish brown, usually smooth and 
shiny, but frequently more or less downy, while the fluely hairy, bristly scales 
of the cup (sometimes very woolly at Its base) are pale yellow brown. 
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tire iil-o loiiircr Thpie dlffereiit-es seem t<i lip due to bigh altitude and 
cxpoHiiro Wood deii'<4> mid fliie|;raliii.-d \(.r\ linrd, Ann, )iDd ttouiewbat 
brittle (thouKb brittleuess varies nlth age) ligbt brosra, faintly tinged with 
red The gualit} 1b suitnbte lor agrloultural Implenients and for flnlBbluB and 
furultuiv lumber It is euigilo^ed luocc i^'uerally for firewood. 
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Economically a tree of the greatest importance in Pacific forests, both for 
its valuable tanbark and for the promise it gives of furnishing good com- 
mercial timber in a region particularly lacking in hardwoods. The present 
extensive practice of destroying this oak for its bark alone, without utilizing 
the wood, calls for prompt conservative action. 

Longevity. — Full records of age limits are lacking. Forest-grown trees from 
14 to 18 inches in diameter are from 80 to 128 years old; trees from 20 to CO 
inches in diameter are from 150 to 250 years old. It doubtless attains a 
greater age. 

RANGE. 

. Southwestern Oregon to Southern California. From coast ranges of southwestern Ore- 
gon, northern Sierras of California, and coast ranges southward to Santa Ynez Moun- 
tains (Santa Barbara County) ; generally at from sea level to 4,000 and 5,000 feet 
elevation. 

Oregon. — From Umpqua River southward, probably only In coast mountains ; common 
.on streams from sea through Douglas fir forest. Locally noted at Gold Beach (mouth of 
Rogue River). 

California. — Northern coast mountains ; on ridges and streams from near sea Inland 
to Trinity Mountains, here growing under Douglas fir at elevations up to 3,000 feet or 
over ; on South Fork Mountain, up to about 5.(M>0 feet, and eastward to a canyon near 
Lewiston, where a single tree has l}een seen; also one in canyon (at 3,700 to 3.800 feet) 
between French Gulch and Deadwood. Not on Upper South Fork of Trinity River and 
not detected In eastern Sislciyou County nor in region between Scott Valley and Salmon 
River, but west of latter it occurs on east slope of " Salmon Summit ** ridge at 2,000 to 
3,800 feet. Locally noted near Dyerville (Humboldt County) ; also in a broad l)elt on west 
slope of Trinity Mountain above Hoopa Valley between 2,100 and 4,000 feet ; and on 
lower slopes l)ordering Iloopa Valley and from Iloopa Valley westward to between Red- 
wood Creek and Blue La Ice ; north of Humboldt Bay, in redwoods in lower Mad River val- 
ley, but not in upper part of this valley ; lower Van Dusen River eastward to a point about 
2 miles below Valley View Tavern, and westward, abundantly In redwoods, to Bridgevllle 
and Hydesville ; near Ferndale and in hills south of it, also about Brlceland, upper Mat- 
tole, and In Mattole gulch (South of King Mountain). Mendocino County: Enters this 
county from north and Is common throughout most of redwood forest ; noted at Rockport 
and frequently between Brlceland (Humboldt County) and Kenny; south of Kenny, fre- 
quent on coast in and on borders of redwoods, also among California swamp pine between 
Fort Bragg and Gualala : near mouth of Big River and about the Mendocino pine barrens ; 
road between Westport and Laytonville and in canyon east of Laytonville (road to Round 
Valley) ; abundant in redwoods from pine barrens eastward en road from Mendocino to 
Ukiah, also on cool north slope (south side) at head of Big River canyon; north of 
Uklah, at Wiiiits and in forest north and northwest of Willits : upper part of Redwood 
Canyon (northeast of Calpella). Sonoma County: Common throughout redwoods and 
considerably east of their eastern border; hill at Sea View (east of Fort Ross) and on 
Austin Creek, thence southward to Russian River, on which it Is common from Duncan 
Mills to east edge of redwoods at Forcstville ; very abundant south of Russian River from 
Monte Rio to Camp Meeker and southern edge of re<lwoods near Fieestone, thence east- 
ward to Green Valley, where it goes to within about 3 miles of Sebastopol. Inland only 
to Napa Mountains, here occurring on streams, In north part of Napa County from Mount 
St. Helena southward ; common in gulches of hills west of Calisloga, not far from which 
It descends to mouth of small canyon ; mountains on east side of Napa Valley. Common 
in southwest Lake County on east side of Cobb Mountain Ridge, and also of Mount St. 
Helena (1,500 on St Helena Creek to over 3,000 feet) ; near Adams Springs it predom- 
inates with Douglas fir. Marin County: Inverness Ridge (Point Reyes I*enlnsula) from 
point 5 or 6 miles south of Tomales Point southward to Olema ; east of Tomales Hay, on 
Paper Mill and Lagunltas creeks and in San Geronimo Valley, thence southward to Mount 
Tamalpals — here a tree in gulches and canyons, and shrub In chaparral of upper slopes; 
very large near Rock Springs at west end of Tamalpals Ridge; south side of Tamalpals 
In Redwood Canyon and at Mill Valley. Frequent south of San Francisco Bay on sea- 
ward coast range and on Santa Cruz Mountains ; west of King Pass on road from Palo 
Alto to sea ; common from Boulder Creek to Big Basin. Northern and Central Sierras 
southward to Mariposa County in lower yellow pine growth and upper foothill forest ; In 
Lassen Peak and Plumas National Forests, at 2,(H>0 to 3.000 feet. Butte County, near 
Junction House (road from Bidweli Bar to Qulncy), probably coming from Little North 
Fork of Feather River, and to point a few miles below Berry Creek (about 1,900 feet). 
Yuba County: East slopes of Oregon Hills and lower part of North Fork Yuba River Can- 
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yon from Ruths Ranch Pass to Bullards Bar, thence eastward up Willow Creek to Camp- 
tonville and beyond to at least 4,000 feet elevation (with western yellow pine). Sierra 
County: Entered from west (on road Camptonville to Mountain House), and probably 
also on canyons of North and Middle Forks Yuba River. Placer County: About 4 miles 
northeast of Forest Hill (road to Sugar Pine Mill), Q. denaiflora echinoides occurs in con- 
siderable numbers. Stanislaus National Forest, locally abundant only between 3,000 and 
5,000 feet, on west slope of Tunnel Hill, on headwaters of Alton Creek, Pilot Creek, near 
Deep and Mutton canyons, and on Big Iowa Canyon (tributary South Fork American 
River). Infrequent near southern limit in southern coast ranges, except in Santa Lucia 
Mountains of Monterey National Forest, here extending from sea level to 5,000 feet in 
watersheds of Sur. Carmelo, Arroyo Seco, San Antonio, and Nacimlento rivers ; most 
important tree on streams flowing into the ocean, as it is also, but smaller in growth, of 
higher elevations. Not about Monterey, nor on Monterey Peninsula ; few trees noted in 
Arroyo Seco River canyon west of Santa Lucia Peak, and in upper part of Arroyo Seco 
Valley above junction of Willow Creek ; commoner in gulches and canyons of coast slope 
in Sur River region, and in isolated patches and groves of redwoods south of Carmel Bay. 
man Benito County: Canyon (few hundred feet l)elow summit) on north side of Fremont 
Peak. San Luis Obispo National Forest, in basins of San Luis and Arroyo Grande rivers ; 
locally noted near Cuesta Pass at 1,500 to 2,000 feet. Santa Barbara National Forest, 
on watersheds of Santa Ynez, Santa Barbara, and Matilija rivers ; Mount Piiios at 9.500 
feet ; summits of Santa Ynez Mountains, at 2,400 to 4,700 feet ; in T. 5 N., R. 21 W., some 
distance northeast of NordhoflT ; also at head of Howard Creek, and of Horn Canyon (near 
Nordhoff), which is prolmbly its southern limit in the coast mountains. 

The variety Q. denttiflora echinqides ranges from Canyon Creek (Siskiyou Mountains) 
over northern California and southward in Sierras and coast ranges to Sonoma County ; 
in Stanislaus National Forest, noted on north slope of Rubicon River, at 4,000 to 4,600 
feet elevation. 

OCCURRENCE. 

Valleys and low slopes, borders of low mountain and foothill streams, coves, and 
ravines ; In rich, moist, sandy, and gravelly soils. Sometimes in nearly pure, small 
stands, but chiefly in mixture with redwood and Douglas fir ; occasionally with California 
live oak. Largest in coast region. 

Climatic Condition.s. — Similar to those of redwood. 

Tolerance. — Imperfectly known. Endures considerable shade throughout life, but 
grows best with top light ; dense side shade clears its tall trunks completely. Gives evi- 
dence sometimes of great tolerance. 

Reproduction. — Prolific seeder and seedlings often abundant in partial shade. Sprouts 
vigorously from cut stumps, producing permanent sterns. 

Family TJLMACEiE. 

The elm family Is composed mainly of trees, with a few shrubs. It includes 
the well-known elms and hackberries. Most of these have rather small leaves, 
borne singly — never in pairs, one opposite another — and shed them each autumn. 
Their flowers combine both male and female reproductive organs, though distinct 
male or female flowers sometimes occur with the bisexual ones, on the same tree 
or branch. Fruits are matured in one year, and are (1) small, flat bodies with 
thin, papery wings (surrounding the seed body), which render them very buoy- 
ant (elm) ; (2) small nut-like wingless bodies (planer-tree) ; (3) small, berry- 
like bodies with thin, sweetish flesh surrounding hard, bony seeds, which are 
eaten (without Injuring the seed) by birds and mammals and so distributed 
away from the parent trees (hackberries). The berry -like fruits rii)en in 
autumn, but the winged fruits, with few exceptions, ripen in spring or early 
summer. The latter usually germinate that season, while the former do not 
grow until the following s<»ason. 

The wood of these trees is characteristically marked with wavy or zig-zag lines 
of minute iwres, seen on cross-sections of the trunk. No other trees have this 
character, which is particularly marked in the wood of the elms and hackberries, 
the principal members of this family. 

Several members of the family are large forest trees of the flrst economic In^-O 
portance, often forming the bulk of extensive forests, while others are 8catt»»:«.nd 
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through forests of other trees or in the open. Their habitat includes wet, 
swampy, moist, rich soils as well as the driest and most arid ones, but all grow 
at low elevations. 

A single group only of this family, the hackberries, is represented in the 
Pacific region, where its representatives are rare. Other North American trees 
of this family belong to eastern T ^nited States. 

CELTIS. HACKBERRIES. 

A small group of large or medium-sized trees and shrubs, represented in the 
Pacific region by two sfiecles. The rough bark is characteristically marked by 
projecting, knife-like ridges, and the light-colored wood is distinguished by the 
zig-zag lines of fine pores which mark each layer. Peculiarities of the leaves 
are their unequal sides, their conspicuously 3-nerved or veined bases, and their 
arrangement on the twigs so as to form flat sprays, which makes them api)ear 
to grow alternately from two opposite sides of the branchlets. 

The minute, inconspicuous flowers (comprising those of male sex, and those 
which combine male and female organs — perfect flowers) are produced in spring 
on new twigs of the year, male flowers at the base of the twig and the perfect 
ones singly, usually on thread-like stems springing from the bases of the leaves 
at the end of the branchlet. Perfect flowers develop into single cherry-like 
fruits, which have a thin, dry, sweetish flesh covering a very hard-shelled, 
smooth or roughish seed. The seeds are rather difficult to germinate, being 
apt to "lie over" for a season before they grow, unless planted or falling hi a 
soil that is constantly moist. 

Wood of the hackberries is commercially of only secondary importance at 
present ; that of the two species occurring in the Pacific region is of no value 
there, but one of these trees produces useful timber in eastern forests. 

Hackberries are of ancient origin. Remains of those from which European 
species descended have been discovered in the Miocene formation of that 
continent. 

Hackberry. 

Celtis occUIetilaUno Liiinjeus. 
DISTINGUISHING CHARACTERISTICS. 

Hackberry is rare, and only a small tree or low shrub, generally under 25 feet 
in height and 10 inches in diameter in the Pacific region. East of the Rocky 
Mountains, its principal range, it is a straight, slim tree from 80 to 90 feet high 
and from 2 to .*? feet through when grown in the forest ; in the oihjii it has a 
shorter and, often, thicker trunk, and a very broad, symmetrical, rounded crown 
of large limbs, which are intricately branched and sometimes drooping. The 
trunks and limbs are grayish in open situations, and apt to be brownish gray 
in shaded places, and are conspicuously marke<l with irregularly shapeil pro- 
jecting ridges of bark. Young twigs are pale green, but at the end of the sea- 
son they are clear reddish brown, with minute, fiat, pointed buds, peculiarly 
dark chestnut. What api)ears. to be a terminal winter bud is the last side, or 
lateral, bud, at which the immature terminal part of the twig has broken off. 

• A number of varieties, and even species, have l>een distinguished, based mainly upon 
the size, texture, and teeth of the leaves, as well as upon the color and size of the 
** berries." These forms, the validity of which Is In doubt, occur mainly, if not entirely, 
east of the 100th meridian. They will be considered In Parts II and III of this work, 
which deal with trees east of the I*acitic region. 
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In length, wltb a minute point at the top. A dry, sweet, very thin, yellowish 
pulp covers the hard, thick-shelled seed. The fruit of this tree is extensively 
eaten by birds, which thus assist greatly in disseminating the seeds, which 
are not injured by digestive action, but on the contrary are probably l)etter pre- 
pared for germination. Flood waters also aid in distributing the seed. Exten- 
sion of the species by direct seeding from the tree is slow. Wood, rather heavy, 
moderately soft, brittle, and very wide-grained ; the whitish sapwood is exceed- 
ingly thick and the heartwood is a bright yellow!8h-white.« Of no economic use, 
owing to rarity of occurrence and poor timber form in the far West. In the 
East it produces good but not extensive quantities of excellent saw timber, which 
is made into second-class lumber. 

Longevity. — The age attained by the Pacific form is unknown. It grows 
rapidly in the East, attaining great age, but appearing to reach maturity in 
about 75 or 80 years. Eastern forest-grown trees from 18 to 24 inches in 
diameter are from 140 to 165 years old. 

RANGE. 

From St. Lawrence River (St. Helens Island, near Montreal) to southern Ontario: In 
the United States from Massachusetts (Massachusetts Bay) to northwestern Nebraska, 
North Dakota, southern Idaho (Boise), eastern Washington and Oregon (Snake River), 
western Washington (Puget Sound), Nevada (East Huml>oldt Mountains), New Mexico, 
and south to Florida (Biscayne Bay and Cape Romano), middle Tennessee, Missouri, 
eastern Kansas, Indian Territory, and eastern Texas. 

OCCURRENCE. 

Rocky bluffs and slopes near streams : In dry broken rock, or poor gravelly soil. Lack 
of moisture (not a requirement) prodiices stunted, scraggy trees. Cultivated In moist, 
rich soil. It Is more like the typical eastern form. Scattered singly or In small groups ; 
not common. 

Climatic Conditions. — Similar to those of western yellow pine. 

Tolerance. — Endures considerable shade throughout life. 

Reproduction. — B'alrly abundant seeder, but reproduction scanty. 

Palo Blanco. 
Celt is reticulata Torrey. 

DISTINGUISHING CHARACTTERISTICS. 

The palo bianco, known almost entirely by this Spanish name, Is considered 
by some authors to be only a variety of the eastern smooth and shiny-leafed 
Celtis mississippietiais Rose. As palo bianco occurs in the southwest and in 
the Colorado Desert part of California, It is a very different tree in habit from 
its eastern relative, particularly In Its shorter, wider, and rough leaves (flg. 
162). 

It ranges In size from a low, densely branched shrub to a round-crowned, 
short-trunked tree from 15 to ^ feet high and from C to 10 Inches or more 

in diameter; the bark Is bluish, ashy gray, and Is rough, with prominent, thin, 
short, projecting ridges. Mature leaves (fig. 152), thick and leathery, are very 
veiny, deep green on their upi)er sides; very rough (like sand-paper) — some- 
times only slightly rough, however, and verj- light yellowish green beneath, 
with or without minute straight hairs, and with a conspicuous network of small 
veins; margins of the leaves mainly without teeth. Mature fruit (fig. 152), 
rii)e In autunm, orange re<l. Wood, somewhat lighter than that of Celtis mis- 
aissippiensis and of about the same weight as that of C, occidentalism Is not 



« See characterization of wood under genus, which holds good for this species. 
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distin^lshable from the wood of these two speoles. Poor timber form of the 
tree readers Its wood of little economic use, except an a second-oliiss fuel wood. 
Of little Importance as a forest tree; wtefui for establisliiug protective cover 
ulong desert streams. 




LoNGEViTT. — N'ot fully (leteniihietl. II K"nvs wry slowly, both In diameter 
niid in height, in uiishellere«l. drj' slttiiitlons. where treex from Ti to 9 tm-lies 
thruugh nrv frum ii<> to 110 years old. 



From nsIFre T*x«a (tUlUsI to tl» Itlo liraniW und tbroosb Seir Mexlra 
ArlxoDB In Bouthem t'tah. Nrrada. I'alitiirnia I«r3l«m rim uf Colorado UFaert) : 1 
CallforDla (San Jnllo Canjoii aiid Cerrua IsJand). 
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OCCURRENCE. 

Low mountain canyons, dry or intermittent water courses, desert Riches, and borders 
of rocky streams ; in dry, gravelly soil. Scattered singly and in small groups or 
groves. 

Climatic Conditions. — Similar to those of white alder. 

Tolerance. — Undetermined, but trees show marked tolerance of shade. 

Reproduction. — Abundant seeder, (termination, except in constantly moist soil, 
tardy ; seedlings rather sparse. 

Family LAUBACEiE. 

A small familj' (as represented in our forests) of trees characterized by the 
pungent, aromatic taste and odor of their bruised green bark and foliage. It 
includes the widely known camphor and bay trees of the Old World, our well- 
known eastern sassafras tree, and a group of ** loblolly " bay trees of our south- 
ern forests, together with a single genus in the Pacific region. The foliage of 
some of these siiecles Is evergreen, whereas that of others Is shed each autumn. 
The leaves of some are bonie singly, those of others in pairs — one leaf opposite 
another. In some si)ecies the flowers combine both male and female organs, 
while in others male and female flowers are each borne on diflferent trees. 
Fruits of our representatives are berry or plum like, with one hard-shelled seed. 
The wood of these trees, often hard and beautifully marked, is mainly of only 
minor commercial imiK)rtance. Economically, the camphor trees are the most 
valuable of the group, all parts of the trees yielding cami>hor. 

TTMBELLTTLARIA. LAUREL. 

Since this genus is represented by a single species only, inhabiting the Pacific 
forests. Its characteristics are given under tliat si>ecles. 

California Laurel; Oregon Myrtle. 

UmbeUularia calif ornica (Hook, and Am.) Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

California laurel Is an evergreen tree, distinguished at once from all others 
of its range by the strong camphoric-pungent odor^ of its crushed leaves or 
green bark. Tender the most favorable growth conditions, from 60 to 80 feet high 
and from 2i to 3i feet in diameter; exceptionally large trees are sometimes 4 
feet through. In the dense forest it has a clean, straight trunk from 30 to 40 
feet long and a narrow crown of close, small, upright branches. Elsewhere, 
however, and much more commonly, it has a very short, thick trunk, surmounted 
by large, long limbs which trend upward and form an exceedingly wide, dense, 
rounded crown. In moist shaded mountain canyons and gulches it appears 
in a many-stemmed shrubby form in clumps and thickets from 10 to 15 feet 
high. Bark of large trunks is thin, very dark reddish-brown, and scaly ; the 
stems of young trees are smooth, and dull grayish-brown. New leaves are 
produced throughout the summer on the stems, which grow constantly in height. 
This results In the branches being heavily foliaged. As a rule, tile leaves of 



« The green bark and, particularly, the leaves possess a light volatile oil, follicles 
of which are given off when either is crushed, and which when inhaled through the 
nostrilH produces severe pain over the eyes, attended often by violent sneezing. Con- 
tinued inhalation of the odor of fresh leaves usually produces slight dizziness, but appar- 
ently no other alarming effects. The dried leaves produce the same effect, but less 
violently. 
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I Hcasnn'H iirdwtli ihtsImI oh tlie lirimelicH for nbont two yenrB. hut frequently 
«>uic of tlioiii nrp rotnlniil for (Ivp or six yt-nra, Wlieii lUHlure (fig, ISJ) they 
ire Khliiy. Huiouth, Utv|> }'VlloH--f:reeu, alH>iit 'i to nearly U iDcbes Ionic dUd from 




one-tbird liirti to U iiiilieit wlOc. I'lip yellowiRlt-Kreen fruit (fifc 1S3>, re- 
KombtlnK III! olive. Iiiin ii tlihi. Iiiitlier.v. Di-Hliy covrriii)! which contains a large. 
tlilii-HbollHl tteetl. The triiltH iiiatnre In <iiie Nonttou. are rliie during October, 
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when they fall. They germinate shortly afterwards. They are frequently 
washed down mountain streams, and In this way a dense cover Is extended 
along many narrow gulches, in which, in the otherwise dry foothills, grateful 
springs are thus maintained. Wood, very heavy when green, moderately heavy 
when dry, hard, very firm, flne-grained, and rich yellowish-brown, often beauti- 
fully mottled ; *» the sapwood is very thick. No other of our hardwoods excels 
it in beautiful grain when finished. It is a most valuable cabinet and finishing 
wood. Well known for this excellent quality in the rather limited region of 
commercial supply, where the tree deserves conservative treatment as a timber 
tree. 

Longevity. — Little is known of the age limits of this tree, which is unques- 
tionably long-lived. Trees from 20 to 25 inches in diameter are from 160 to 210 
years old ; larger trees are known which should prove to be very much older. 

RANGE. 

Southwestern Oregon (South Fork of Umpqua River, Coos County) and- southward in 
coast ranges and Sierras (from head of Sacramento Valley) to southern border of Cali- 
fornia. In north, at sea level to 1.500 feet; in south, 2,000 to 4,000 feet elevation. 

Oregon. — Coast Range and Siskiyous. 

California. — Coast region. Humboldt County: Eastward to Redwood Creek ; Redwood 
Creek to Blue Lake; not In lower Mad River Valley (north of Humboldt Bay) ; south of 
Humboldt Bay, from HydesviUe to Bridgeville, and thence eastward to the Little Van 
Dusen. Nearest coast, between F^rndale and Bear Valley, and between Capetown and 
Petrolia ; .at Briceland, and in Mattole Valley. Mendocino County: Coast region from 
north part of county southward, in and about edges of redwood forest ; noted near Kenny 
and southward to Westport, Fort Bragg, Mendocino, and Gualala ; common in redwoods 
between Westport and Cahto ; east of LaytonvUle and between Eel River and Round Val- 
ley, and east of this on Middle Fork Eel River ; on west side of Mount Sanhedrln, between 
Hearst and Sawyer, and on Cave Creek and Redwood Hill ; In Redwood Canyon ; south- 
ward nearly to Ukiah on Russian River and northward over RIdgewood Summit to and 
beyond WlUits ; about Mendocino City, between Mendocino and Ukiah, and between head 
of Big River and Ukiah Valley ; in valley 4 to 5 miles northeast of Ukiah, and at points 
on Russian River and Coal Creek. Sonoma County: Northeastern- part on Big Sulphur 
or Pluton Creek Canyon slopes from Geysers to Socrates Basin, and eastward over 
Cobb Mountain Divide Into Lake County ; also at point about 6 miles above Cloverdale 
in lower part of Big Sulphur Canyon ; Russian River Valley north of Cloverdale ; 
road from Hopland to Highland Springs on south side of canyon (which road follows 
eastward from Russian Valley) ; Russian River Canyon. 2 miles east of Healdsburg. 
and in canyon between Alexander and Knights valleys ; lower Russian River from For- 
estville to Guerneville, Monte Rio, and Duncan Mills, and westward nearly to mouth 
of Russian River ; southward as far as Camp Meeker and Occidental, and eastward 
to Green Valley (seen here nearly to Sebastopol). Southeastern part of county, on 
Sonoma Creek, between Sonoma and El Verano, and northward at Glen Ellen and 
northward to where Sonoma Valley opens on west into Santa Rosa Valley ; westward 
into mountains separating Sonoma Valley from Petaluma Valley, and eastward in 
mountains between Sonoma and Napa valleys, yapa County: North part and south- 
ward to little below Oakvllle ; near Calistoga on floor of valley and in gulches ; at north 
end of Napa Valley up south slopes of Mount St. Helena. Marin County: Mount Tamal- 
pais (tree in canyons and moist basins, and shrub in dense chaparral of upper slopes), 
especially about Rock Spring (west end of main ridge). In Cataract Canyon (north side), 
and in Redwood Canyon (south side) ; Mill Valley and Sausalito; Tomales Bay (east and 
west shores), and in gulch east of Marshall; on west side of Tomales Bay on east and 
west slopes of Inverness Ridge; in redwoods on Paper Mill Creek, at Lagunitas and San 
Geronimo Valley, on hills west of San Rafael, and north of San Rafael on steep canyon 
slopes near Corte Madera Creek. Yolo County: Cache Creek, Capay Valley. Solano 
County : Jameson Canyon (In hills between south end of Napa Valley and Sulsun), from 
Green Valley westward. Sutter County: Gulches on north side of Marysville Buttes, and 



" Green and unseasoned logs sink In water, in which lumbermen place them to pro- 
duce (by soaking) the beautiful "black myrtle" lumber (Gorman). 
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»frtb ttloptf ff North BnttP. ColuMn fount ti: Eaot i^lope of Snov Mooptain aboTe Foot 
Hpfinjr«. and aloot: Stony ICirpr to Stony Ford : i.'*M>k. Sprinei*. Bear Vallej. and hills he- 
tT«^n l>ar Crefrk and Ortcna ^'reek. Ijakr Countjf: Blue I^ke« to Samto^ Springs and 
rail^y a^iout fpf^^r Lake ito^-ni : east shore of Clear Lake < between Cpper Lake and 
Bartlett Landing i. and up on bills into lower edce of pine forest: east side of Bartlett 
Mountain on spur rearbin? to edge Bflrtlett Treek Vallej: about Bartlett Sprliuni : east 
end of Sulphur B»nk arm of f Mear I^ke on shore f.icin^r Ellem Island : west side of Clear 
Ijik<!r from old misKlon near Keltteyvllle to Soda Bay. and on base slope of Mount Konokti 
from Srida Bay to liorseHhoe Bay : S4iuth of Mount Konokti on west shore of I>ower Lake : 
west of Clear I^ke, near Iliishland Sprinjrs and we»ftward on road to Hopland : 7i miles 
s//ijth of Kelseyrille, and S4^»uthward t<> near MIddletown. and at point (2.0(KI feet) about 8 
miles northwest of hitter: near Adams Sprln};^ : Mi'Mletown westward oTer Cobb Mountain 
I/lTide: on rrjad from MIddletown to within 7 miles of Lower l^ke. and along St. Helena 
and I'utah creeks from MIddletown eastward: common on St. Helena Creek from edge 
of MIddletown Valley siiuthward and up Mount St. Helena <3.0<M> feeti. Santa Clara 
County: Coyote (*re«*k near iiilroy Hot Spring.*: highest parts of Mount Hamilton and 
adja'^nt ridges near Lick Obserratory. Alametla County: Canyons of Mission I*eak (near 
Mission San Jfisei. Contra C'pnta County: I'pper part of Marsh Creek Canyon at east 
base of Mount Diablo, and Mitchell (*anyon : hills near Martinet and westward on bay 
shore. Hanta Cruz fount y: Abundant In most parts of Santa Crux Mountains, including 
Ikiuld<^r rr«»ek Valb'V ; on railroad from !>»« Gatos to Fulton Grove of redwoods: scarce 
in s^^uth part of Santa f'ruz hills east of north end of Monterey Bay. and for several miles 
northwest of WatH^>nvIlle df»es not *>rrur at all. Montmy County: Prolwibly absent <or 
rarei In Monterey racific Grove region: Santa Lucia Peak to m'itbln about 600 feet of 
summit : Arroyo See*) i'anyon and north of i»eak In Arroyo Seco Valley above Junction of 
Willow Creek. Hnn liinito County: West side gulch of San Juan Valley and at north base 
of Fremont Teak. Lom Anf/rhn County: Near Alpine Tavern (Mount Lowei and canyons 
lower down. Rirt^rnidc County: Canyons on west 8l<le of San Jacinto Mountain. Noted 
als^> near Mexicnn line near summits of (southern limit Ini Coast Range. Noted as follows 
on lower west sloi>e of Sierras: Shnntn County: Canyon of Sacramento River (few miles 
aliove Redding); lower McCloud River laltove and below Baird). Tehama County: 
About 10 miles east of Payne post-«ffi<.*e. Buttr County: Westward to a little above Bid- 
well Bar (1.200 feet) and eastward to near Berry Creek (1.700 feet>. Yuba County: 
Southwest slopes of Oregon Hills, but not west of these nor east of North Yuba Canyon 
(east of Oregon hlllsj. Placer Counts: North Fork American River Canyon, near Col- 
fax; Devils (Canyon (l>etween Colfax and Forest Hllli : east of latter and east of Iowa 
Hill: on railroad lietween Dutch Flat and Blue Cnny«>n (at alKiut 4.(MK> feet). Amador 
County: ]>eadmans Creek to Dry Cr«t»k (road lH*tween Oleta and Volcano) : between Oleta 
and Sutter Creek, and al)ove I>efendcr Mine In Mokelumne River Canyon. Calarcras 
County: Betw«»<»n Mokelumne Hill and West Point. TuoUnnnv County: Chinese to 
CnK'kers, mostly from crossing of South Fork Tuolumne River eastward; middle fork of 
latter to aliont .'l,.'>(>o elevation; road from Crockers to Hetch-Hetchy at point between 
Hog Ranch and Canyon Meadow; Hetch-Hetchy Vnlley and south slope (ROO feet) and 
north side (1,.%(M) feet). Mariposa County: On hill alx»ve Bull Creek Gulch, between 
Coulterville and Bower Cave; near creek directly nortw(»st of Mariposa, and south of 
Mariposa in Chowchilla Canyon lat alK)iit 2,.'>(N) feet) ; abundant on north side of ridge 
west of Wassama. between latter an<^ Wawona. and ]>etween Wawona and Yosemlte; 
Yosemite Valley and Merce<l River to top of Nevada P'all and Into Little Yosemlte Valley. 
Madera County: Fresno Flat and al>ove latter on China Creek; gulch (2.(500 feet) on road 
from O'Neal to North Fork : at latter place and on North Fork San Joaquin River Canyon 
near Kitanna Cre«»k. Fresno County: Gulches of Pine Ridge (north of Kings River), 
from Sycamore Creek eastward to Iwyond Rush Creek : South Fork Kings River, near 
Converse Basin and lietwe«?n Mill Creek and Badger, thence to Eshom Valley. Tulare 
County: Badger to alsint (» nilles of Auckland : occasional in gtilches of Kaweah River Can- 
yon l>etween Re<lstone Park and Sequoia National Park ; lower canyon of East Fork 
Kaweah River fmm Three Rivers to Mineral King: east half of Tulc Indian Reservation 
(South Fork Tulc River Basin) (southern limit in Sierras). 

OCCURRENCE. 

Borders and vicinity of higher foothill streams, spring-watered gulches, lower mountain 
slofK's and canyons ; in moist gravelly, rocky, or rich humous soil ; constant, abundant soil 
moisture essential. Forms dense clumps and small patches (as a shrubby tree), or Is 
scattered singly and in groups (as a larger tree) with broadleaf maple. California syca- 
more, red and white alders, madrofia. and tan-bark and canyon live oaks. Largest In sotith- 
west Oregon and adjacent California ; smaller elsewhere, especially in Sierras. 

Climatic Co.nditions. — Similar to those of red and white alders. 
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Tolerance. — Exceedingly tolerant of shade throughout life, but partial or full over- 
head light necessary for best height growth. 

Reproduction. — Fairly abundant seeder; locally often heavily laden with fruit. Seed 
of moderately high rate of germination and of very transient vitality; germinates shortly 
after falling to ground. Clumps of seedlings frequent In dense or partial shade, where they 
grow rapidly. 

Family SAXIFBAGACEJE. 

A very large group of uaiuly herbaceous plants and a few trees and shrubs 
of world-wide distribution. They receive their name (which means, literally, 
stone breaking) because they mainly Inhabit dry or wet rocky situations, and 
are particularly prone to alpine habitats. The flowers have both male and 
female organs In the same bloom ; the leaves occur singly or In pairs (one op- 
posite another) ; and the very minute seeds are borne in small, clustered cap- 
sules. The family is represented In the United States by the following single 
genus, the one species of which is a tree described as recently as 1877. 

LYONOTHAMNTTS. 

Lyonothamnus Is a genus containing the only tree species of the family 
indigenous to the United States or North America. It is confined to the Cali- 
fornia coast Islands, Santa Catallna, and Santa Cruz, in the former of which 
It was discovered In 1884 by William S. Lyon, forester of the first board of 
forestry created In California. The genus was named In his honor. The char- 
acters of this genus are given under the one species now known. 

Western Ironwood. 
Lyonothamnus floribundus Gray. 

DISTINGUISHING CHAR/VCTERISTICS. 

Little is known of the trunk and crown form and sllvical habits of western 
ironwood. In open, rocky sites it is only a small shrub ; most commonly a tall 
shrub with clustered stems, occasionally a shrubby tree from 20 to 25 feet high 
and from 4 to 8 inches in diameter. The bark, with its deep reddish color and 
its thin flaky layers, is very characteristic. A number of bark layers, broken 
and separated, often hang In long shreds. The twigs are clear, shiny red. The 
fern-like evergreen leaves are opiwsite and vary greatly from an undivided 
form (flg. 155) to one split into several subdivisions (flg. 154). Individuals 
with only one or the other of these types occur, but trees are also found bearing 
both types of foliage," showing that the si)ecies has remarkably variable foli- 
age. The small flowers, produced in flat-topped, branche<l clusters, open in early 
summer, and the fruit, two very small, closely joined, bristly glandular capsules, 
each with four minute, long seeds, are ripe the following autumn. The cap- 
sules split oi)en of their own accord and gradually the seeds are liberated. 

Wood, very hea^T» dense, fine-grained, and exceedingly hard. The name iron- 
wooil was doubtless given l)ecause of the hardness of the wood. It Is distinctly 
red, with a slight yellowish tint. It Is suitable for ornamental or fancy wood- 
work, but is not known to have any economic use. 

The limited range and rather rare occurrence of large stems are likely to 
prevent the species from ever becoming Important commercially. Its chief value 
must lie in assisting to form protective cover on steep, dry, rocky slopes, where 
few other trees and shrubs can maintain themselves. 






•T. S. Brandegee, Zoe, I, 111*. 



• 
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lx>NUKMTr. — lniiH.-rr««-lty kiion-n. Stviiix rroiii :1 to a incheH Ibrough Bbow 
ages from 12 to 32 .veiirw. 



F[(l. 154.— Lwnii 



'ntirui'tilq.ni.aqt IwnndN. Kanta I'rnz. Snnin <'ntnl[na. »nn(> Itou. nod Sun 
C'lvrnpiiti-. rar'nfiUarti' iibuitdiiiit un norlli iilutw i/t Saota Crui. Karelj' arborescent od 
Sanla Catallna. ' - - - 
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FamUy PLATANACEiB. 

A small group of trees characterized by large deciduous leaves and especially 
by their minute flowers, borne in closely packed, spherical or ball-like heads, 
attached to a thread-like, i)endulou8 stem. From one to half a dozen of these 
ball-like, greenish clusters are produced on a stem. The male and female flowers 
(each in ball-like clusters) occur on different parts of the same tree, usually on 
different parts of the same branch. The male clusters are smaller (about one- 
third of an inch in diameter) than the female heads (about one-half inch in 
diameter). The female clusters develop into very characteristic, spherical, 
liard balls of seed, the mature balls being from three-fourths Inch to 1^ inches 
in diameter, one to six of which may be attached to a single pendent stem 
(fig. 156). 

PLATANTTS. SYCAKORES. 

The syc'anioreH are a small group, the meml)er8 of which are strikingly alike 
in general apiwarance. Their most distinctive characteristic is the very thin, 
smooth, whitish or pale green bark on young trunks and on the large branches 
of old trees. Thin, veneer-like sheets of the bark are annually shed as a result 
of the diameter growth of the stems. When exposed in this w^ay the inner bark 
is pale olive green at first and later a chalky white. All of the members of this 
genus have this characteristic, which gives them a similar appearance. Differ- 
ences in the lobing of the leaves and the amount of hair on their under sur- 
faces, the number of fniit balls, and the shape of the seed (fruit) are depended 
ui)on to distinguish the different si)e<'ie8. The winter buds of sycamores are 
also very characteristic. They are inclosed by the hollow bases of leaves, which 
fit over them like a minute clown's cap, and when these leaves break away and , 
fall a circle is formed around the base of the conical bud, which is enveloped by 
three cap-like scales. The balls of fruit are composed of long, slender, seed-like 
l)odies, densely packed together in a spherical mass. One end of the seeds is 
attach(»d to a ceiUral bullet-like l>ody, from which they all radiate, side by side, 
their ojiposite ends forming the surface of the sphere. A circle of fine, tawny, 
stiff liairs is attachetl to the base of each seed (fruit). These heads, ripe in 
late autumn, usually remain attached to the brandies during tlie winter; in the 
spring they break up and the hairs al)out each seed (fruit) spread out, after 
the manner of tlie silky hairs on a dandelion seed, adding greatly to the buoy- 
ancy of the seed. As a result the seeds are easily and widely distributed by 
tlie wind. 

The juilc brown, reddish-tinged wood, very similar in all of these trees, is 
characteristically marked by wide medullary or pith rays, most conspicuously 
shown in <iuartcr-sawiHl or radially rut sections. The wood is, moreover, pecul- 
iarly " cniss-graiiicfi," and on this account exceedingly difl[icult to split. Com- 
mercially it is of rather secondary imiH>rtance, but is attractive and suitable 
for interior finish and cabinet work. The western sycamores are of little im- 
IH)rtan«e, except to form pr<»tc(tive growths along streams in dry, arid regions. 

Thr(»e species inliabit the United StJites and adja(*ent ])ortions of Mexico, but 
only one is found within the Pacific region, extending into Lower California. 
Another six?cies rang(»s through our Southwest into Mexico. The third is widely 
distributed in the eastern T'nitc^il States. 

The sycamores are of ancient origin. Species now extinct, but very like our 
eastern and the present European sycamores, were once common in Greenland 
and in our Arctic; region during the Cretaceous and Tertiary epochs; they 
existed also in middle Euroi)e during the latter period, but became extinct when 
that i>eriod endeil. During the Tertiary epoch a number of sycamores, now 
extinct, once existed in the central part ot \.\v\^ eowWxi^wL 



< 
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California Sycamore. 
Platanua raccmoaa Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

California sycamore, also called " buttonwood " and ** buttonball/* is small or 
medium sized; from 40 to 60 feet high and from 18 to 30 inches in diameter. 
Trunks are often very short, giving off several trunk-like branches. The 
branches are conspicuously irregular in the directions they take. One or more 
of them may reach out low to the ground, while others wind and twist in pros- 
trate or upright positions. Thick, long, crooked, and awkwardly bent, they 
form an exceedingly oi)en crown. Such trees grow mainly in the open. Crowded 
in the bottoms of deep canyons California sycamore occasionally reaches a 
height of 75 or 80 feet (rarely more) and a diameter of from 3 to 6 feet The 
dull brownish bark is ridged and furrowed at the base of the trunk. At the 
bases of old trunks it is from 2 to 3 inches thick ; a short distance above, and on 
all of the limbs, it is ver>' tliin, smooth, and ashy white, with greenish-gray 
areas. Thin layers peel off annually, broken by diameter growth, keeping the 
upper parts of the trees smooth and conspicuously white. 

The thick leaved (fig. 15(5), from 5 to 11 inches long and wide, are light yel- 
low-green, much lighter beneath ; they are minutely and densely hairy, especially 
on the midveins and their branches, though the amount of hair is variable. From 
4 to 5 male flower heads are borne on a thread-like stem which grows from a leaf 
cluster on branches of the previous year; and from 2 to 7 (commonly 4 to 6) 
female flower heads grow on a similar stem which usually terminates a new 
branch of the season. The latter develop Into bristly fruit heads (flg. 156), 
three-fourths inch to nearly an inch in diameter, with a single stem 5 to about 10 
inches long. The slender, bristly seeds (akenes) are from three-eighths to seven- 
sixteenths of an inch long (flg. 156, a). Wood (described under Platanua) is not 
speciflcally distinct from that of tlie other sycamores. 

Longevity. — Age limits not fully determined. Believed to be long-lived. A 
single tree 20i inches in diameter showed an age of 86 years. Exceedingly tena- 
cious of life, repairing repeated damage to its crown and trunk by vigorous 
sprouts and growth of wood. 

RANGE. 

California (from the lower Sacramento River through interior valleyn and coast ranges) 
to Lower California (San Pedro Martir Mountain). In the north up to 2,000 feet and in 
the south to 4,000 feet. Plumas and Lasnen Peak National Forests in foothill type up 
to 2.500 feet. Farther south in Sierras noted at White Deer Creek (northwest tributary 
Kind's River), on King's River from Trimmer Springs up to near mouth Big Creek and 
thence south, In Big Creek Canyon and on Northeast Branch Mill Creek, along lower 
Kaweah and in Tehachapl Mountains. On Lytle Creek, Caliente Creek, lower end Cafiada 
de las Uvas, lower part Tejon Canyon and along Poso Creek, but not down desert streams 
to the east. On coast ranges noted on Carmel River up from mouth and along all stream 
beds of Santa Lucia Mountains from sea level to 2,000 feet; San Luis Obispo National 
Forest up to 2,500 feet on watersheds of Carriso, Salinas, Santa Margarita, San Luis, 
Arroyo Grande, Iluasna, and Santa Maria. Santa Barbara National Forest in watersheds 
of Santa Ynez. Santa Barbara, Matillja, Piru-Sespe, Elisabeth, and Newhall rivers, at 
100 to 4.200 feet. San Gabriel National Forest up to above 5,000 feet ; noted near Pasa- 
dena on Oak Knoll, Arroyo Seco, and canyons of San Gabriel Mountains. Santa Ana 
range in canyons. San Bernardino Mountains, western and southern slopes, 1,600 up to 
0,000 feet. San Jacinto Mountains, western slope, below 4,800 feet. On Palomar 
(Smith), Balkan, and Cuyamaca Mountains, from western side nearly to summit, and 
west nearly to ocean. 

OCCURRENCE. 

Confined to or near borders of perpetual and Intermittent streams and moist gulches; 
in poor, rocky soil. Forms sparse linos and small groups of pure growth, or is mixed 
with white alder, broadleaf maple, California walnat, and occasional willows. 
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Climatic Conditions. — Similar to those of Fromont cottonwood. 

ToLERANiE. — Endures but little shade at any age. 

RKPRODrcTiON. — Moderately prolific seeder. Seed of fairly high rate of germination 
(often tardy), and of persistent vitality. Reproduction scanty: mainly and best on moist 
or wot exposed sand or gravel. Dependence upon constant soil moisture (available only 
near stream beds) and occurrence of heavy seasonal flood waters where seed is dropped 
doubtless limit reproduction. 

Pamily B0SACE2B. 

The Rosac*eje are a verj- large family of trees, shrubs, and herbs of world- 
wide distribution. Among them are some of the most imi>ortant timber, fndt, 
and ornamental trees, including cherries, plums, apples, iiears, quinces, and haw- 
thorns, as well as innumerable shrubs and herbs, such as roses, etc. Prac- 
tically only one forest tree si)ecies (black cherry), represented In eastern United 
States, is of commercial use. All of the other trees of the family belonging 
to our forests are shrubby and of little or no economic use; some of them are, 
however. imi)ortant for the sturdy cover they form on dry, scantily clothed 
montain slopes. 

Representatives of the family treateil here have showy, perfect flowers 
(with male and female reproiUictive organs in each blosssom). The flowers 
open in si»ring or sununer and the fruit is rii>ened the same season. A point of 
resemblance in the floVers is the cluster of thread-like, bead-tipped, pollen- 
bearing lH)dii^ (stamens) in tlie center of each blossom. (Compare the blooms 
of garden cherries, ])lums, peaches, etc.) lYuits of some of these trees, such 
as cherries and plums, are edible and well known, and are characterized by their 
juicy sweet or tart (in some 8i)ecies very bitter or astringent) pulp, which 
covers a hard-sholled, round or flat seed. Other groups of this family, "haws" 
and "crab-apples," have small, mealy, or hard-fleshed fruits resembling minia- 
ture apples, with very small, bony, rough, thick-shelled seeds, or smooth, thin- 
shelled siHHls. The mountain " mahoganies," of this family, have dry fruits, 
which are very different in appearance from any of the others, but which are 
structurally related. Since the fruits of many rosjiceous trees are usually lus- 
cious, they are extensively eaten (without injury to the vitality of the seeds) by 
birds and mammals, by which the seeds are principally disseminated. The 
dry fruits of mountain mahoganies have 8i)ecial hairy attachments, by the aid 
of which they are wafted far from the mother trees by the wind. The leaves, 
evergreen or sIuhI every autumn, occur singly on the tsvigB — ^never in pairs, 
one opposite another. 

CERCOCARPTJS. MOUNTAIN KAHOOANIES. 

Mountain mahoganies are a small group of shrubby trees which derive their 
name from their r(»d-brown, mahogany-colored wood, which is exceedingly heavy, 
fine-grained, dense, and hard. They are nmch-branchwl, usually crooked, scaly- 
barked trees with stiff branches which have iKK-uliar. short, spine-like twigs, and 
^'ery small, thick, evergreen leaves. When bruised, the leaves give off a resinous 
odor. The fniit. a long-tailed, hairy, seed-like Ixnly, is inclosed in a small, 
striped tulie (part of tlie flower). When rii>e it escapes and is blown for consld- 
eral>lc distances by the wind. Occasionally it is dislodged by grazing animals 
and carried away in their hairy coats. 

Of little or no economic use for their wood, but of some importance for 
the strong, though open and scanty, cover the trees form on the driest and most 
cxiMised of high mountain sloi)es. Three species inhabit the arid sections of the 
western I'nitcHl States and adjacent portions of Mexico, to the dry soil and cli- 
matic conditions of which they seem specially adapted. 
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Cemoisirpiii traskim EBtttwood. 
DIBTINOUISIIIMO CHARACTERISTICS. 

e npeclefl. only rocently brougbt to llglit IlirouBh the puplorntlonx of 
1. Traslc, lu lionor of n'bom It was named by MIbk Alice Eastwood, is 




tlic inoHt dlfitlDft and haiidsooie In Its follajco of our mountain maboeanies. Tbe 
Htiort, twisted trunk, usually leanln);. bas bard, tblu. flnely eettnied and ridged 
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bark of a grayish brown color, and is surmounted by a broad, Rtiff-brancbed 
crown. It only rarely reiiches a height of from 20 to 25 feet and a diameter of 
from 8 to 10 inches, and is usually smaller, with stems from 2 to 4 inches thick. 
Mature leaves (fig. 157), silky white when young, are thick and Bhiny yel- 
lowish green ; smooth and shiny on their upper sides, and densely covered with 
white or gray wool beneath; their margins curl under as the season ndiranceB. 
The hair>', long-tailed fruits (fig. 157) are inclosed at their bases with a liairy, 
tubular case. 

Wood. i)ale reddish brown; otherwise very similar to that of mountain ma- 
hogany. The rarity and small size of the tree prevent the wood from becoming 
of economic use. 

Ix)NGEviTY. — Age limits undetermined. Two trees. re8i>ectively 3J and 5 
inches in diameter, were 17 and 35 years old. This sliows an exceedingly slow 
growth, such as is peculiar to the other si)ecies. 

BANOK. 
CALiroBNiA. — Sides of a single canyon on the south coast of Santa Oatallna Island. 

OCCUBBENCE. 

Precipitous, rocky canyon sides, associated with western sumach (Rhuti ovata) and 
Adrnostoma fanciculatum. 

Climatic* Conuitiuns (roarlced by high temperature) and silvlcal characteristics 
undetermined. 

Curl-leaf Mahograny; ^ Mountain Mahogany. 
CercftcarpuR JedifoUua Nnttall. 

DISTINGUISIUNO CIIARAC^TERISTICS. 

Ordinarily 15 to 20 feet high and to 8 inches in diameter, but occasionally 
25 to 30 feet high and 12 to 18 inches through — rarely much larger: very fre- 
quently only a low, broad, much-branched shnib. The trunks are generally 
short, more or less crooked, and large crunii)leil limbs stand out irregularly 
and with numerous stiff twigs i)r(Hluce a low. dense crown. The hard, linn, 
thin, scaly bark is reddish l)rown and gray tinteti. leaves (fig. 158), ever- 
green ; those of each season's growth remain on the tree about two seasons, 
and are very thick, the edges curU»d toward the under side, which is densely cov- 
erwl with light !»r(>wnlsh, minute hairs. The long-tailed liairy fruits, surrounded 
by a small cylindrical case, are stemless (fig. 158). Wood, very dense, fine- 
grained, exceedingly heavy, checking and warping badly in drying, after which 
It Is very hard; freshly cut wood is a distinct mahogany red, browning with 
exposure. The i)oor timber form of even the largest trunks renders the wood 
of little couunerclal use, for which its rich, attractive color makes it suitable. 
Exc<»edingly lmi)ortaiit for fuel in some loi'allties, usually where there is little 
or no other vv(X)d supply ol»tainabIe. It deserves the forester's attention on 
account of useful though ojwn cover it forms on arid, wind-swept mountain 
slopes. Few other 8i)ecies iK)ssess its wonderful adaptability to such unfavor- 
able cfmditions. 

rx)N(iF.viTY. — Not fully determined. Gives evidence of being long-lived, but 
of very slow gi*owth. Trees from 8 to 10 inches in diameter are from 08 to 95 
years old. P'urther study of their age limits Is reiiuired. 



" rnfortunntely no more distinctive common name Is available for this and the suc- 
ce<Kiing species than " mountain mahogany," by which both are known in the field. 
Tlicy art' probably not distinguished by laymen. To avoid confusion, it Is desirable 
to cull Cercocarpua ledifoliua curl-leaf mahogany and Cercocarpus parvifolius birch-leaf 
mahogany. 
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The high uountalD form of tbiB specl€fl found maifity In the southern Rocky 
Mountains, but to be loolied for elsewhere nt high elevations in the range of 
the Bpecles, is a small, finely branched shrub with very small, esceedlngly nar- 
row, curled leaves, and smaller fruit than Is produced by tree forms of lower 




Fio. 168. — Cercocorput leiit!oliv. 



elevations. This sbrub has been described as Cercocarpiu ledifoHua intricatut 
(Wntson) Jones, on account of Its densely branched habit, but It Is here eon- 
Bldered a naturally depauperate form of higher elevations, and Is ntberwise 
esBcutlally illie the larger-leafed tree. 
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BANGE. 

From western Wyoming to Montana (western slopes Rocky Monntalns), Idaho 
(CoBur d'Alene Mountains), Oregon (eastern Blue Mountains), and southward (through 
Wasatch Mountains and ranges of the Great Basin) to California (eastern slopes Sierra 
Neyada and northern slopes of San Bernardino Mountains), and to northern New Mexico 
and Arizona. 

OCCUBBENCE. 

Arid mountain slopes; in poor, dry, gravelly and rocky soils, or less often in moist, 
richer soils, where it is of largest size (hills of central Nevada). In pure open, or 
rather dense stands, or mingled with chaparral ; commonly with one-leaf pifion. 

•Climatic Conditions. — Undetermined, as are also Its sllvical characteristics. Appears 
to be decidedly intolerant of shade throughout life. 

Birch-leaf Mahogany; Mountain Mahogany.^ 

Cercocarpus parvifoUus Nuttall. 

DISTINGUISHING CHARACTTERISTICS. 

Birch-leaf mahogany is usually shrubby, with several long, sparingly branched 
Items, and under 10 feet in height ; occasionally a tree 15 to 25 feet high, with 
a rouuded crown of straight, upright, stiff, slim branches and a short trunk 
4 to 8 inches in diameter. The bark of large limbs and small trunks is smooth 
and dull gray to brownish ; that of large trunks is thin, flaky, and reddish-brown. 
The more eastern form api)ear8 to have much firmer bark with shallow seams, 
and its scales are much less easily detached. Mature leaves (fig. 159), with 
prominent straight veins, are thickish, smooth, sometimes minutely hairy, deep 
yellowish-green on their top sides and whitish, occasionally brownish, beneath. 
Leaves of ii season's growth i)ersi8t as a rule for about two seasons; very com- 
monly, however, tliey i)erslst only for one summer and winter, falling as the new 
ones appear the succeeding 8i)ring. The long-tailed, hairy fruits are inclosed in 
a tubular case which has a distinct slender stem, instead of being stemless like 
the prec-edlng si)ecies. The silky young twigs have a i)leasant slightly aromatic 
flavor. Twigs of the low shrubby forms of this si^ecies are often extensively 
eaten by cattle, in some sections furnishing a considerable part of the mountain 
browse on which range animals dei)end for food. Wood, of somewhat lighter 
weight, is otherwise very similar to that of the preceding tree; rarely used 
except locally for firewood. 

Longevity. — Very slow-growing tree. Stems from 5 to 6 inches thick are 
from 50 to 60 years old. Further study of its growth and age limits is desirable. 

Three varieties of this s[>ecies have l)een described. These are distinguished 
on the basis of characters which the writer l)elieves to be only such natural 
modifications in leaves and fruit as are to be expected in individuals growing 
under varying soil and climatic conditions. Tlirough all of the forms It seems 
ix)sslble to trace the marks of one variable sikhIcs ; no (»ssential differences can 
be found in the wood of the diflPcrent trees. Cercocarpus parvifoUus hetuloides 
(Nuttall) Sargent, the California coast and Sierra foothill form, has wider 
leaves, smooth alK)ve, and larger fruit than are protluced elsewhere. Cercocar- 
pus parvifoUus hrcviflorus^ ((iray) Jones is distinguished by very small flowers 
and small, narrow leaves with entire slightly curved or very finely toothed 

« See footnote under preceding species. 

*This Is Dr. Gray's CvrcocnrpuH breviftoruft, which, by inadvertence or otherwise, is 
frequently written C hrcvifolius. 
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bordera. This form occurs to the Southwest. Cercocarpug pnTVifoHus pattci- 
denlatui, a Torm of the same regloD, la characterized by leaves with tew or no 
marginal teeth. 




Fram western Nebrarta lo Oregon (FIlBklyou MountBina), Bouth t< 
nortliern Mexico; CalitornlH {went of Sierra Nevada and aoutb t 
laliiB; Santa Cruz lalaudB) : Lower CafifurDla (mouDtalDa). 
OCCUBBENCE. 

Habitat and BlIvlFal char 
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IKALirS. APPLES. 

The apples form a group of small trees. They are of little forest importance, 
but are of very great economic value on account of their edible fruits, which 
include the many varieties and races of cultivated apples. They are hard, 
dense-wooded trees, with small leaves arranged singly on the twigs (never in 
pairs, one opposite another), and shed every autumn. Their principal distinc- 
tive characteristic is tlie more or less globe-lilce form of the fruits, which are 
sunlcen at the stem end, as in the common crab or other cultivated apple, and 
whi<-h have a homogeneous flesh. The chestnut-colored, smooth, shiny seeds of 
apples are inclosed (1 to 2) in each of the 3 to 5 cells. Their near relatives, 
the true pears {Pyru^), have fruits which taiHT at the stem end (pyrifonu). 
and have flesh with minute or large stony grains, though these are less pro- 
nounced in highly cultivated pear fruits than in those of wild treea 

Three tree si)ecles occur in the United States and adjacent Canadian provinces, 
one of which inhabits the Pacific region, to which it is confined. 

Oregon Crab Apple. 
J/a/M« rirMfari»(Dougl. in Hook) Roemer. 

DISTINGUianiNG CHARACTERISTICS. 

The Oregon crab apple is a small tree, with tliin, scaly, reddish — often grayish 
brown — biirlc and slender, spreading branches. At best it is rarely more than 
2,5 or ,3() feet high and from 8 to 12 Inches in niiameter ; very frequently a 
slender-stem meil shrub from to 10 feet high, forming dense thickets. Year-old 
twigs are clear shiny red. Mature leaves (figs. KK), IGl) are veiny, thickish, 
smooth, and deej) green on their top sides, and very light green and minutely 
hairy — sometimes whitish — beneath; leaf stems hairy. Fruit (figs. IGl), 161). 
maturing late In autumn and having a slightly acid, palatable taste, is variable 
in color from gretMilsh to clear lemon yellow splashed with bright red on one 
side or red all over; edible. Wood exceedingly fine-grained, dull, light reddish 
brown; sapwood very thick. Suitable for tool stock and small turnery, but 
unlnii)ortant 

IjOngevity. — Api)ears to grow very slowly In diameter and height. Age limits 
not fully determlne<l. One tree 11 Inches In diameter showed an age of 102 
years; while one G inches through was Wl years old. 

RANGE. 

FVoin tho Aleutian iHlands south alon^ the coast and islands of AlasluL and British 
Columbia ttirou^b western Washington and Oregon to California (Sonoma and Plumas 
counties). 

OCCrRBENCE. 

Low river l)ottoms and adjacent low slopes, on borders and in vicinity of smaller low- 
land streams, in moist or rather wet sandy or mucky soil. Grows in large, dense, pure 
thickets and also scattered among re<1 alder, willows, cascara sagrada, occasionally 
broadleaf maple and western dogwood, and lowland shrubs. 

Climatic Conditions. — Similar to those of Sitka spruce and red alder. 

ToLERANCK. — Not fuUy determined. Endures moderate shade throughout life, and 
rather dense shade In youth. 

UErKourcTioN. — Fairly abundant seeder In central and southern range and in less 
exi)OHed situations : appears less prolific northward. Seed germinates tardily. Seedlings 
frequent In moist mucky soil. 
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Fia. IGO,— ifnlu* rii-nldrl*. 
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Fl.i. 1111.— W. 
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AKELANCHIER. SERVICEBERRIES. 

The serviceberries are small, slender, scaly-barked trees and shrubs of world- 
wide range, but nowhere of forest or economic importance. The heartwood is 
brown or reddish brown, very fine-grained, hard, firm, and heavy; there is a 
large proportion of whitish sapwood. Twigs are very small. The showy, nod- 
ding, or erect clusters of white flowers, which usually appear in early spring 
before the leaves, make the trees conspicuous in the leafless forest Flowers 
(male and female reproductive organs in each), with five white divisions, are 
visited by insects, which aid in their cross-fertilization. The small, symmet- 
rically formed leaves, shed In autumn, are arranged singly on the twigs (never 
in pairs, one opposite another). Fruit, deep red or dull purple, and borne in 
small branched clusters, ripens early or late in summer and resembles a huckle- 
berry; it has a somewhat Juicy, sweetish, edible pulp, with from 5 to 10 very 
minuter dark brown seeds. For their distribution the seeds depend almost 
entirely upon birds and mammals, which eat the l)erries, but with little injury 
to the seeds. Trees of the group are confined to North America, where 3 or 4 
species occur, one of which ranges from the Rocky Mountains into the Pacific 
region. 

Western Serviceberry. 

Amelanchier alni folia Nuttall. 
DISTINGUISHING CHARACTERISTICS. 

Western serviceberry is a tall, slender-stemmed shrub from 8 to 10 feet high 
and about an inch thick ; very commonly under 3 feet In height, forming vast 
thickets ; it seldom becomes a tree as much as 25 or 30 feet high and from 4 to 8 
inches through, and then has a slender, straight, clean trunk and a narrow, 
open crown. The bark is dull grayish or slightly reddish brown and indis- 
tinctly sciimed near the ground — usually quite smooth. Season's twigs are 
clear red, smooth (though with white hairs when young), with sharp-pointed, 
russet-brown buds. Mature leaves (fig. 162), thin in shady places but thickish 
in the open, are deep or pale green and smooth on their upper surface, and 
smooth and grayish, sometimes minutely and sparsely hairy, beneath. The 
blue-black, sweetish fruit, with a whitish bloom, matures (according to the 
locality) from about July to August, and is about one-half to five-eighths of an 
inch through (fig. 102). When not overripe the edible fruit is agreeable to 
the taste, and where abundant is often gathered by settlers (who call the tree 
"sarvice"), as well as by Indians, for food. Birds and mammals, especially 
bears, consume large quantities of the fruit. Wood, pale yellowish brown; of 
no economic use. The only value of the tree to the forester lies in the fact 
that it forms dense thickets, with other brush, at high elevations, where its 
rigid, often closely browsed stems, help to prevent run-off. Its tree forms, 
which are rare, are of no commercial value. Shrubby forms, quickly killed by 
ground fires, sprout from the roots, and otherwise endure with persistent 
growth the constant browsing of range cattle. Its stems only becoming more 
and more intricately and densely branched. 

LoNGEvrrY. — Not fully determined. Stems from 2 to 4 inches in diameter are 
from 9 to 20 years old. 

RANGE. 

From Alaska (Yukon River, latitude 62** 45') to California (southern boundary) ; 
eastward through British Columbia, Saskatchewan, and Manitoba to Lake Superior 
(wcHtern shores), northern Michigan, Nebraska, Colorado, and New Mexico (Rocky 
Mountains). 
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AUuTlBl IjotloniH and iiralrlra. molat vaElPfs. dry mountatD >i[op#g. benchen, boMera at 
Htrpamn. wnter boles, and mounliilD mpadow* In varkly of aolla (ruiu rlrh to poor; 
lar^pst In rrmh rli'b soil (lower ColiimlilH Itlver region) and abrabby In dr;. sravell;, 
|ioor once (mountain HtoppB). FiiriDa HiDBlf icroupii and pitpnalTe pure Iblckela, Inter- 
sprTurd with BBppn, woBtern cbolu^chcrr)', bitter cherry. Oregon crab, aiid ceaDottaua, 
manianlta. and other cba|)arral bruitb. 
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I'utlercd and iDCreijueot on dry ilopes. 
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CRATAGirS. HAWS. 

The haws are a very large group of small, thorny trees and shrubs, widely dis- 
tributed in this and the Old World. From the abundance of their keen, often 
very long, woody thorns, they are everywhere known, and generally distinguished 
from other woody plants, as ** hawthorns," " haws," or ** thorns." Excepting 
the few western 8i)eeies, which form useful chaparral cover, the other represent- 
atives are of little forest value and of no commercial importance. They pro- 
duce dense, heavy, sappy, exceedingly tough wood, which warps and checks 
badly in drying. Excei)ting occasional use for smali tool-handles and other 
turned articles, the wood is of no economic value. 

In eastern North America, where a vast number of species are known, they are 
aggressive in taking jiossession of abandoned farm or cleare<l iands. Their 
sharp thorns protect them from grazing animals. Later these impenetrable 
thickets are gradually invaded by commercial species through the agency of 
wind and animals, and finally, under denser shade, the thorns succumb. 

Their usually small leaves, shed every autumn, are arranged lll^e those of the 
apples, while the small apple-like fruits, bright red, yellow, or black, in branched 
clusters, have dryish, unpalatable — but occasionally tart and palatable — flesh 
with from 1 to 5 joined (but separable), very hard, bony seeds, which, on account 
of their thick shells, germinate tardily, often " lying over " for a season. The 
white to rosy flowers (similar in appearance and" structure to pear and apple 
blossoms) are prcxluced in flattlsh, branched, erect clusters at the ends of new 
shoots, after the leaves are grown. Myriads of insects visit the flowers and 
assist in their cross-fertilization ; birds and mammals, which devour the fruits, 
assist in disseminating the seeds of many species. 

Exclusive of shrubby thorns, there are about 1(X) species now known to occur 
in the United States and adjacent territory. These include a number of little- 
known forms which may.be separated as distinct species upon later study. 
Only one spei'ies is known to inhabit the Pacific region. 

No other group of North Amertcan trees presents such almost insurmountable 
difticulties in iKiint of distinctive characters. It is impossible, and, fortunately, 
unnecessary for the practical forester to know them all, and exceedingly difl[i- 
cult even for the specialist. The points relied upon to distinguish the species 
are, unfortunately, too often found mainly in the organs of the flowers and in 
the ripening and falling of the fruit — characters which are observable only at 
special times. A number of thorns can be distinguished by their mature leaves, 
but a very large numl>er of them can not Students of western forests have a 
comparable problem in the iwlymorphous oaks, but nature has luckily spared 
them such perplexities as those offered by the haws. 

Black Haw. 

Cratwgun douglanii Lindley. 

DISTIXGlTlHIIINd CHARACTERISTICS. 

Rlack haw is mainly a low, much-branchtHl shrub, or else a shrub with taller, 
slender stems, forming dense thickets. In rich, moist soil it becomes .a tree 
from 20 to 30 feet high and from 10 to 20 inches in diameter, and then has a 
straight, slightly seamed, reddish brown trunk and a densely branched, dome- 
like crown. Mature twigs of the season are a clear, shiny red. Mature leaves 
(fig. 1(>?) are thick, somewhat leathery, smooth (sometimes shiny) ; deep green 
on their upi>er sides and paler green beneath. The very characteristically 
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black ur black-purple, nliiny fruit (Qg. 1A3), itweet mid edible, manirefl In early 
autuniu, when It Ih riiiililly tflwd. Wood, Hiif-Kfiltied, brownish ruse-red, wltb 
a large pru[Mirtlon of xapwood. No i-oiiiDie: clal iisu Iti niade of It 




iloualaHI. 



As a cliopnrral coror along waababtc luinks of Rtrenius the brushy form of 
this haw is of eons i [(era bte iisi>. Tin- Hriii. spreading roots of closely grawa 
stools bold fast an<l n-slst tendencies li> trosion. Its tree form is unimportant 
In a region where other useful trees abuuud. 
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Longevity. — Not fully deternilnecl. Like many other large tree thorns it 
appears to be long-lived, as shown by its exceedingly fine-grained wood and 
persistent growth. A tree 131 inches in diameter showed an age of 83 years. 

A weli-marked variety of this thorn, Cratcpgus douglasii rivularis (Nutt.) 
Sargent, is commonly a low shrub, sometimes nearly without thorns; it is fre- 
quent in western Washington and Oregon and southward to Sierra and Plumas 
counties, Cal., where it is less common. It is distinguished from the species 
mainly by its narrow leaves, which are finely toothed, not deeply lobed and 
slashed as in the species. It was described long ago as a species (C rivularis 
Nuttall) anc" is by some authors still maintained as such ; but since intermediate 
leaf forms are not hard to find, connecting the si)ecies over its entire range, the 
writer believes that this form should be treated as a variety only. 

BANUE. 

From British Columbia (Parsnip River) through Washington and Oregon to California 
(Pitt River), and through Idaho and Montana (Flathead River at western base of Rocky 
Mountains). 

OCCURRENCE. 

Borders and l>ottoms in vicinity of lower mountain streams ; In moist, gravelly and 
sandy soils, or in deep, rich soils (where. In Oregon, It Is large). Grows In very dense, 
large, pure thiclcetK, patches, nnd small clumps, mingled with choke cherry, l)lack cotton- 
wood, longleaf willow, red alder, etc. 

Climatic Conditions. — Similar to those of choice cherry; adapted to very wide range 
of conditions. 

ToLERANCK. — Shows slgDs of great tolerance : not fully determined. 

Reproduction. — Very abundant seeder, and young plants numerous in shade and open 
on borders of thickets. 

HETEROMELES. 

A genus containing but a single evergreen species which Is confined to Cali- 
fornia and adjacent islands. In general appearance it is very mil ike any of the 
other related generic groups of the family (Rosacese), as indicated by its name 
(Iloteromeles). The characters of this genus are given under the si)ecies, which 
follows. 

Christmas Berry. 

Heteromeles arbutifolia Roemer. 

DI8TINGUI8IIINO CHARACTERISTICS. 

Christmas berry, al.so called " California holly," ** tollen," and " toyon," Is best 
known as a low shrub throughout most of its range on the mainland. In the 
coast islands, however, especially on Santa Catalina Island, it l>ecoraes a small 
tree from 15 to 25 foi^t high, l)ut with a very short trunk from 10 to 15 inches 
thick at the ground. The crown form of the shrub is peculiarly similar to that 
of the tree, in which many upright branches are given off at the end of the short, 
thick trunk. The snuH)th-looklng, pale, ashy gray bark is indistinctly seamed, 
and the ridges are connected. Mature leaves (fig. 1G4) thick, leathery, smooth 
throughout, deep shiny green on their upi>er surfaces, lighter l)eneath, and 
usually with two minute glandular teeth on the stem at the base of the blade. 
Leaves of a season's growth remain on the twigs until the end of the second 
winter. The smooth, bright reii berries (fig. U*4), which have a dry, tart flesh, 
rii)en from Octol)er to Februarj' ; they are borne in large clusters wbicli are very 
attractive among the glossy green leaves. One or two ridged, brown, dotted 
seeds occur in each of the two cells of the berries. Wood, deep reddish brown, 

15188—08 23 



FOHEST TREES OF THE PACIFIC SLOPE. 



wltb tbin BOpwood ; exceedingly beavy, deuxe, nnd fliie-gralned. Very naltable 
for aiuull orniiueDtnt turnery nnd otUer woodwork, Imt not used for any pur|>o>«- 




As a jiart of tlie t-haiinrral rover of low, dry sloiies nnd nx-ky gulches, or hi 
tbc jtroves formed by \ta hii'cer growtli, ttiU miecies is of considerable service In 
u regiou toy scantily protected against erosion. 
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Longevity. — Not fully determined. It grows very persistently and appears to 
be loug-lived. A single stem 5i inches in diameter was 48 years old. 

BANOE. 

California coast ranges and Sierras (chaparral belt) southward from Mendocino and 
Shasta counties to northern Lower California ; also on southern California coast islands. 

Califounia. — Coast ranges northward on coast to Mendocino County, and to Trinity 
Mountains on inland ranges, where It has been noted as far north as between Redding 
and Whiskey town (Shasta County). In Sierras, on foothills In Lassen Peak, Diamond 
Mountain, Plumas, Tahoe, and Stanislaus National forests. Southward In coast ranges 
to San Francisco Bay, and In southern coast ranges eastward to San Bernardino ; also in 
islands off southern coast. South of Monterey Bay, noted on I*oint IMfios, in Pescadero and 
a few other canyons, and in Santa Lucia Mountains in chaparral of Sur, Carmelo, Arroyo 
Scco, San Antonio, and Nacimlento river basins from sea-level to 4,250 feet. San Luis 
Obispo National Forest (to southeast), from 250 to 2,250 feet elevation In watersheds of 
Carrlso, Salinas, Santa Margarita, Snn Luis, Arroyo Grande, and Iluasna rivers. Santa 
Barbara National Forest, below 3,000 feet in watersheds of Santa Maria, Santa Ynez, 
Santa Barbara, Matlllja, Piru-Sespe. Newhall. and Elizabeth rivers. Santa Ana range. 
All coast islands except San Clemente. General in San Gabriel National Forest ; noted on 
south slope Sierra Liebre Range, near Pasadena, Arroyo Seco. San Bernardino Moun- 
tains. San Jacinto Mountains and Palomar, Balkan, and Cuyamaca Mountains (San 
Diego County). Mexican boundary, noted on west slope of coast range up to 4,500 feet. 

LowEB California. — Northern part, in Hanson, Laguna, and San l^edro Martir ranges. 

• 

OCCURRENCE. 

Frequent on north slopes of low mountains and foothills in vicinity of watercourses, in 
gulchoK, or on exposed sea cliffs ; in dry, rocky, and gravelly soils. Grows in scattered, 
pure clumps and patches on mainland slopes (shrubby), and in small pure stands, as a 
tree. In its island range. 

Climatic Conditions. — Similar to holly-leaf cherry. Tolerance and other silvical 
characteristics undetermined. 

Reproduction. — Very prolific seeder. Young plants abundant in soil-filled crevices, 
pockets, and in other places of lodgment. 

PRTTNTTS. CHERRIES AND PLUMS. 

As hero constituted, a large group containing sucli well-known and widely 
distributed trees and shrubs as the plums, i)eaches, almonds, apricots, and 
cherries, most of which do not produce useful timber, but are among the most 
valuable fruit trees. The plums and cherries are the only native trees of the 
group to he considered here. 

For the sake of reducing the numl)er of generic names, the latter-day practice 
of subdividing this long-maintJiined composite group into Pruuus (Including the 
plums only) and Ccraaus (including only the cherries) will not be followed. 
It is thought l>est to treat these trees under Prunus, as has been done for a long 
time. The cherries differ from plums principally In having a rounded fruit 
seed or *' stone " in place of more or less flat seeds ; plum fruits are. moreover, 
usually covered with an easily removed, whitish bloom, which Is absent from 
cherry fruits. 

l*runus contains but one tree species (blaclt cherry) of conmiercial imi)or- 
tance; the remaining representatives are small trees or shrubs of little economic 
use. Some of the western plums and cherries, however, are useful in helping 
to form protective covers on otherwise thinly clad mountain slopes. 

Wood of the plums and cherries Is fine-grained, dense, evenly and finely 
porous, rather heavy, and rl<*h light or dark brown. Green twigs and bark are 
characteristl<*ally bitter, and have, when crushed, a more or less strong peach- 
pit odor possessed by no other group of plants. 
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Flowers of Primus, apiiearing from buds on twijecs of the previous year, either 
with the leaves, or before or after them, are similar hi general api)earance 
to those of the hawthorns, apples, and pears, but different In structural details. 
They dei)end for cross-fertilization entirely uiM>n Insects. The fruits, more or 
less juicy and sweet, acid, or very bitter, are matured in one season, either In 
early or late summer. Luscious in flavor or attractive in appearance, plum and 
cherry fruits are eaten extensively by birds and mammals (without injury to 
the s(»e<ls) and thus widely disseminated; otherwise these trees depend for dis- 
tribution of their seeds upon flood waters. The leaves are arranged on the 
twigs as in the apples and haws, and are either shed every autumn or, in some 
si)e<*ies, are evergreen. 

Sixteen si>ecies of Prunus occur in the United States and adjacent territory, 
4 of which inhabit the Pacific region. 

Western Plum. 
PrunuH Hubcordata Bentham. 

DISTINGUISHING CHARACTERISTICS. 



The name " western plum,'* suggestwl here, is not the field name of this 4:ree. 
which is " plum '* or " wild plum," indefinite names which are applied also to 
several eastern wild plum-trees. To avoid confusion, it is hoped " western 
plum " will 1)0 used. 

(Jenerally a stocky, crooked-stemmed shrub from 2 to 10 feet high in dry 
situations, l)ut in moist, rich hoiis a tree from 15 to 20 feet high and from 4 to 
(i inclios (sometimes more) in diameter. The short, clear trunk, ashy brown, 
S4»amed, and 'waly, gives off thick limbs, which stand out nearly at right angles 
to tile stem, and have many short, stubby twigs, some of which are spine-like. 
Season's twigs are clear rtnl to deep purple-red, usually smooth (sometimes 
minutely hairy), with sharp-ix)lnted red buds. Mature leaves (fig. 1G5), shed in 
autumn, are commonly smooth on their top sides but very often minutely hairy, 
as tliey always are btMieath ; alM)ut li to nearly 3 lnchc*s in length; In d>'ing 
they become bright n»d and yellow. The white flowers a pix^ar before the leaves 
in early spring. Mature fruit (fig. Km), ripe In early autumn. Is deep purple- 
rcKl. three-fourths inch to ai)out 1 Inch long, with a pointed flat stone, which 
has a consi)icuous, thin, k(»el-like edge on one side only, the opposite side being 
grooved. The flesh of tlie fruit is edible and much used locally, Is juicy and 
scmiewhat tart; variable in quality. 

Wood, fine-graincMl, very dull light brown, with thin sapwood; of no eco- 
nomic use. 

Witli other chaparral the tret* sometimes forms good protectlv^e slope cover 
on dry sIoik^s. 

Longevity. — Not fully determined. A tree (J^ inches in diameter showed an 
age of 48 years. I*rol>al)ly short-lived. 

A variety of this plum, Pntnits aubcunlata hcUoggii I^mmon, is distinguished 
by its j'ellow sweet fruit and in its nearly smooth foliage; esixx'ially abundant 
in Shasta and Sierra counties. Yellow fruited forms of other wild plums and 
of dierries are known. 

RANGE. 

Southern Oregon to contrul Culifornla (west of the Cascades and Sierra Madre Moun- 
tains j. 
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BordiTH and rlclnlly of [ow miiuntalD and hlRhir (oi 
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Bitter Cherry. 
Prunut cmarglnata (DuiieI.) Walp^ra. 

DISTINGtJISHING CHARACTERISTICS. 

Bitter chciry Torlw" fcreatl.v In Bize; from fl slender-stemmed, mnoli-briiDC-tied. 
tail or low Rbrub. mucb t)ent Id high rocky, exposed sites, to a straight oleao' 
.stemmed tree Trom .15 to 40 feet hlnh nnd from (f to 12 Inches, or more, thruii^li. 




Kin. lOa. — Pranuf i 



The thin bnrk Is smooth, very dork brown on Inrce triinkn. bat grnylsh brown 
oil timall stems. Si-iisiin's twigs are d<<e[i red. irlik'b fudes Into reddish brown 
luwer down. Mature Iciivest (llg. Hi*i) very variable In pIzi- and texture, are 
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smooth throughout and Hiualler in most of the shrubby high mountain forms 
with gray-brown stems, larger and finely hairy beneath on the larger darker- 
barl^ed trees which are usually grown in moist, rich places; 2 glandular, 
minute projections mark the leaf-stem where it joins the blade. The leaves of 
both forms agree in their distinctly minute, rounded, marginal teeth.o 

Mature fruit (fig. 10(5), one-fourth to three-eighths of an inch in diameter, 
clear coral red; rii)e from about July to September, according to the locality 
and elevation ; extremely bitter, as are the green twigs, leaves and inner bark ; 
with a pointed stone, sharp-ridged on one side only and round or minutely 
grooved on the opiwsite side. Wood, dull brown, with very thick sapwood, of 
verj' light weight, and exceedingly brittle; it rots quickly in contact with the 
earth. Large trees, which often oc»cur abundantly, useful chiefly for firewood. 

The greatest value of this species is probably the dense chaparral cover 
which it forms on dry, rocky and springy slopes at high elevations, where Its 
persistent stems, often bent low by heavy snows, form eflfectlvc barriers to 
rapid run-off. 

liONOEViTY. — Not fully determlneil. Apparently short-lived. A tree 9| Inches 
In diameter showed an age of 42 years. 

RANGE. 

From Montana (upper Jocko River), through mountalnB of Idaho and Washlnf^ton and 
southern BritiHh Columbia (Vancouver Island) ; south through western Washington and 
Oregon to southern (^alifornln, western Nevada (vicinity of Carson City and Washoe 
Mountains), and northern Arizona (Ban Francisco Mountains). In north at sea level to 
3.()()0 feet and In south at 5,000 to 0.000 feet. 

Kkiiikii Coli'MRIa. — South coast Vancouver Island, and Rocky Mountains at source 
of Columbia. Noted at Victoria (Vancouver Island), at Yale on Fraser Uiver, and at Nel- 
son on Columbia Rlvor botwoon Kootenai and Ix>wor Arrow lakes. 

Wahhincton. — Whole wooded portion of State east of Cascades, in yellow pine and 
bunch grass regions, at 1,000 to 4.200 feet aifd west of Cascades in Douglas fir region up 
to .3.8(M) feet. Noted in Washington National Forest at 40° latitude and farther south 
on west side of Cascades on lower slopes and on east side at 1,100 to 3.r>00 feet, in Clallam 
County on north side of Olympic I*eninsula. at Montesano (Chehalis County, south of 
Olympic Peninsula), on west side of Puget Sound at Port Ludlow (.Jefferson County), 
Tacoma, and Admiralty Head (east of entrance to Admiralty Inlet), at Lllliwaup on Ilood 
Canal of Puget Sound, in Mount Rainier National Forest on Upper Nlsqually River, and 
elsewhere; on Mount Adams, Klickitat River (Klickitat County), canyons of Yakima 
River, and Fmptanum Creek, and at Ellensburg (altitude 1,5.50 feet) (Kittitas County) ; 
on Snake River east of I*asco (500 feet) (Franklin County), Wenache Mountains. Peshas- 
tin (Chelan County), White Bluff (on Columbia River, below lAke Chelan). I^ke Chelan 
(1.100 feet), Stehekin River, 3 miles above Lake Chelan ; Kettle Falls of Columbia (Stevens 
County), Mount Carlton (Spokane County), and Rlue Mountains on streams. 

Oke<;on. — Whole wooded portion of State at lower elevations. Noted at Astoria, in Cas- 
cade (North) National Forest, on Columbia River in northeast Wasco, and Northern Sher- 
man. (iiUiam, and Morrow counties, and in Wallula (>orge l)elow mouth of Walla Walla 
River at ,327 feet; ,Tohn Day River ((illliam County), Blue Mountains at Union and else- 
where. Sllvles and Steins mountains (Ilnrney County), ard tSoosc Lake National Forest. 

* It Is b««llovod that the true status of this cherry has not yet been satisfactorily 
determined. Further field study Is necessary to determine the exact relationship be- 
tween the gray-barked, smooth, and smaller tree or shrub common on the western high 
slopes of the Sierras and in Oregon and Washington, and the larger, dark-barked tree of 
lower, moist situations. The two forms arc strikingly unlike In habit and general 
appearance, and the large downy leaves of the bigger tree are difficult to reconcile with 
the smooth, brighter green leaves of the smaller one. I have not seen specimens from 
the type locality (Columbia River Valley, where Douglas discovered this tree In 1825), 
but most probably they are of the downy-leafed, larger tree form, so that the name 
Prunua rmarginata should include this common form. On the other hand. It is probable 
that Prunua emarffinata calijornica (Greene) («— Cercwwff californica Greene) should be 
taken up for the smaller smooth form now Included in the species. 
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California. — Water courses and chaparral of middle elevations, south on f^lerra Nevada 
to head of Kern lUver, on north coast ranges to San Francisco Bay, and on south coast 
rnngCH from Kanta Cruz Mountains to San Jacinto Mountains, at the north at .'t.5<>0 to 
5,500 feet and at the south at 5,000 to 9,000 feet. Noted in Mount Shasta National 
Forest, hase of Mount Shasta at 3,500 to 5,500 feet and south to the **Loop** on Sacra- 
mento River; Wagon Camp (5.750 feet on Mount Shasta), SIssons (3,500 feet), and Upper 
Soda Springs (Siskiyou County) ; coast ranges, rare in Humboldt County and southward. 
Trinity and Stony Creek National Forests' highest ridges such as Canyon Creek lakes, and 
Rlack Buttes, Mount Tamalpals, and Oakland Hills around San Francisco Bay ; Sierra 
Nevadas frequent, Vlumas, Diamond Mountain and Lassten I*eak Natiounl Forests; 
near Quincy (IMumas County), mountains east of Chico and Oroville (Butte County), 
Yuba Rlvor at 4,500 to 5.500 foet, Donner Liiko, Lake Taboo National Forest. Emigrant 
Gap (Placer County), I^ke Tahoe, Placerville (Eldorado County), Stanislaus National 
Forest, frequent at 0.500 to 8,500 feet; Mud Springs (Amador County), Yosemite Valley, 
mountains of Fresno County at 8.000 feet. South F^ork King's River, Middle Fork Kaweah 
River at 8,0(H) feet, Kaweah River road below Mineral King and between Kern River lakes 
and Trout Meadows ; southern California coast ranges, hills of Santa Clara County up to 
1,000 foot, ridges west of Los (intos. Santa Lucia Mountains at .3,000 to 4.000 feet, San 
Rafael Mountains, San Bernardino Mountains at Bear Valley and elsew^here, San Jacinto 
Mountains, abundant at 5.000 to 0,000 feet in Tabquitz Valley and elsewhere. The 
variety riUotia Sudworth occurs with the tyiie, especially on the headwaters of the Colom- 
bia in British Columbia, Montana, and Idaho ; In Washington and Oregon chiefly west of 
the Cascades and in the southern California coast ranges. 

The (listril)iition in Montniia and Idnlio will bo doscribed in a later publica- 
tion. 

OCCURRENCE. 

Near streams on low and high mountain slopes and on moist benches: in dryish to 
moist gravelly soils at high levels, and in rich, sandy, or gravelly soils at lower ele- 
vations, where it is largest. Forms large, dense, pure shrubby thicket in higher range 
within upper white fir and red fir belt, and nearly pure stands on limited areas lower 
down, where it often occurs with scattered Douglas fir and western dogwood ; some- 
times especially abundant on cutover and burned Douglas fir lands. 

Cllmatic Conditions. — In lower range, similar to those of Douglas fir, but in higher 
range it endures a climate like that of California red flr. 

ToLKRANCK. — Intolerant of shade. 

RKruonrcTioN. — Abundant seeder and scattered seedlings frequent in moist mineral soil 
aud humus. 

Western Choke Cherry. 

PrunuH demiftsa (Nutt.) Wnlpers. 
DISTINGUISHING CHARACTERISTICS. 

It Is desirable to establish for Prunus deniissa the more distinctive name 
of " western choke cherry," In place of ** choke cht»rry,'* its ordinary field name, 
since the latter is also applleil to the clost»ly related eastern Prunnn virginiana 
LlnihTUs, of which It Is held by some to l>e a jjeographical form or a variety. 

Very commonly a short or tall tree-like sh^u^ (In dense thickets), from 4 
to 10 feet high, or. In rich, moist situations, a slender, crooked-stemmed tree 
from 20 to 25 feet high and from (> to 8 inches through. 

Bruised twigs, leaves, and green bark have a strong scent, similar to that 
of peach-pits. Season's twigs (greenish, smooth or minutely hairy at first) 
are smooth and light reddish brown, with pointCMl, light brown buds. Bark, 
smooth and j[n*''iy on old trunks and brown on young ones, is irregularlj' seamed 
and rough, with hard, deep reddish-brown scales. Mature leaves (fig. 1G7) 
are thick, somewhat leatberj*. de<»p, dull green ; smooth and shiny on their 
upper sides: usually more or less minutely hairy and pale beneath (occasionally 
sm(M)tli) ; the borders have straight, sharp teeth. The white flowers are home 
in dense cylindrical clusters, as are also the shiny blackish cherries, which 
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are one-tblnl to one-balf no IncU \n dlnineter (flg. 107); the fruit " ripeiiB 
in Inte Nuiniuer or early autiiiun, when It Is sweet, with an UHtrlngent iifter- 
taare. from whk'h couies tbe niiuic " choke iherry." The fnilt Is Rreedlly witeii 
by birds, to which. It 1b believed, tbe wide general distribution ot the speciea 




Fio. lOT. — Pmnai demitia, 

is due. Wood, pale yellowish brown, Qne-Kralned. flrm, but brittle, with a 
thick Injer of whltlHh siipwood. Not utied for any eeonoiulc puriMise. 

r and iireserip. tb? fmll. wblrb in eicellent 
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Useful with other shrubby trees In forming thick, retentive cover on the sides 
of mountain streams and on moist slopes othennise devoid of woody growth. 

Longevity. — Not fully determined. Probably short-lived. Two trecjs, r€«i>ec- 
tively 3 and inches in diameter, were 10 to 22 years old. 

RANGE. 

• 

Rorlcy Mountalnfi to Pacific States and British Columbia, at the north from Bea level 
to 4.0(K) fe«t, at the south from 5,000 to 7.000 feet. 

Britirh Columbia. — To northern part on const and In interior as far as Cache Creek. 
On Vancouver Island in isolated patches. 

WASHiNfJTON. — Common east of Cascades below 4,000 feet» and west of Caacadcw only 
occasional on arid prairies, such as Whldby Island and Yelm Prairie. Noted in Washing- 
ton National Forest at 1,100 to 3,r»00 feet, east of Cascades locally at Wenache (Chelan 
County), on west bank of Columbia from Priest Rapids to Sentinel Bluffs in Saddle 
Mountains, in gorge of I'mptanum Creek (Kittitas (bounty), on west slope of Divide be- 
tween Columbia and Yakima rivers, in Yakima Canyon, at North Yakima, and Sunnyslde, 
on Tapper Columbia, in Spokane Valley, at liock Lake (head of Palouse River), Pullman 
and Wawawal (Whitman County), along Snake River east of Pasco (Franklin County), 
and in Blue Mountains. 

Oregon. — Chiefly to the east of Cascades, but also In arid parts west of Cascades. 
Noted on Columl>Ia River from northeastern Wasco to Umatilla County, on John Day 
River in (lilllam County, in Cascade (North) National Forest, in Goose I^ake National 
Forest, and In Blue Mountains. 

California. — Whole State, except on seaboard, chiefly In foothills, at the north up to 
about 3,500 feet, and at the south at 5,000 to 7.000 feet. Noted In chaparral of Klamath, 
Modoc, and Warner mountains National Forests; at Yreka (2,035 feet) (Siskiyou 
County), Mount Shasta on Its south slope above McCloud Mill, near SIsson (3.500 feet) 
and at south end of Shasta Valley (3,500 feet) (Siskiyou County), Sacramento Canyon at 
Shasta Springs (2,538 feet) (Siskiyou County), southern Trinity Mountains east as far 
as hill between Whiskey town and town of Shasta (Shasta County), and also locally noted 
near I^wlston and on Canyon Creek (Trinity County) ; In Sierras In Plumas, Diamond 
Mountain, Lassen Peak, Yuba, Tahoe National Forests. In Stanislaus National Forest in 
general at 2,500 to 4,000 feet, locally noted In canyon of South Fork of American River 
at 4.000 feet and on north slope of Mokelumne River at 2,500 feet. Lake Tahoe National 
Forest In T. 17 N.. R. 13 K.. and In Yosemite Valley : west border of Sierra National For- 
est on dry pine hills, locally noted near Ilavilah (Kern County) at 3.150 feet. In coast 
ranges noted In Napa Mountains, In San Francisco County, on Oakland Hills, Mount 
Hamilton, In chaparral of Monterey National Forest In watershed of Nacimiento River, 
in Santa Barbara National Forest in watersheds of Santa Maria. Santa Ynez. and Pini- 
Sespo rivers, and In San Rafael Mountains, also In San Antonio and San Bernardino moun- 
tains In upper portion of chaparral belt and in pine l>elt. in San Jacinto Mountains, at 
5,000 to 7,000 feet on Fuller's Ridge and In Onstatt Valley, and In I^guna Mountains 
at Campl)eirs ranch (5.500 feet). al)out 15 miles north of Mexican l>oundary. 

The distribution in the Hoeky Mountain region will l)e descril>ed in a future 
puhlieation. 

OCCURRENCE. 

Lowest mountain slopes, ridges, benches, and borders of streams (most common), can- 
yon iKJttoms ; less frequent on dry hill slopes. Usually In fresh or moist, rich gravelly or 
rocky soils where It Is largest ; shrubby In dry, poor soils. Forms dense thickets of pure 
growth ; often more or less scattered, singly or In clumps, with Douglas fir, red and 
mountain alders, aspen, black cottonwood, mountain maple, western serviceberry, bitter 
cherry, chinquapin brush, and occasionally yellow pine. 

(^LiMATic COXDITION.S. — Similar to those of red alder and aspen. 

Tolerance. — Undetermined, but apparently Intolerant of shade at any time, as shown 
by Its slender stems and small crown In dense stands, where It struggles for top light. 

REPROurcTiON. — Very abundant seeder nearly every year. Seedlings plentiful In moist 
litter, and advancing rapidly in old burns among wiliow-weed and low herbage. 
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Hollyleaf Cherry. 
Prunus ilicifolia (Nutt) Walpera, 

DISTINOUISHINfl CHARACTERISTICS. 

Holljleaf cherry la tbe most distinct of Paeiflo eht-rrles on nocount of Its 
nvergreen holly-like foliage (flft. 168). Txicfllt.v known nit " lultiy," "Spanish 
wild cherry," und " Mountain CTentreen cherry.' 




Most often a dense, priokly shrub from 2 to 4 feet hifth on dry, rocky olnpes, 
liut In sheltered canyons aonietlnies from 20 to 25 feet high and fruui 10 to V2 
inches through ; us a tree, more often about 10 feet high, with a very thlcklY 
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hrniu'lml orown and only a short tnink. The dwp redd Inh -brown bnrk of 
larife tmnkn 1h (Icoply furrowed iind cut into little MiuarlBh divisions. Tbe 
Hiiial] twl{N arc Niniiotli. re<tdl)th follow tii red brown. Miiturp leiivtw (flf;. Iti8). 
tlik'k. leathery, iclotuty deei> Kreen on tlielr tup Kldox. and uiut'h lighter grppn 
beneath: luurglnal teeth i>rli'kty. Lea^'ee ot n ueasun's growth retualu wu the 




■ifolln 



trops nhont two 
iHT. In II i-lfiir d.M-|i 
cxii-clliDlly thin, tn 



Tlio fruit (fift. lOS). ripi- fnmi Oololier to Novem- 
. iHi'imiliiu' ri-il-|mr|)li' iiiiil very dark with nge; iinl|) 
lid ]iiiliilnt)le. Till' larRe. tlilu-Klii>IW. pnle yellowUli 

IttjK' fruit is carried iiwtiy by birds, which thuM 



nnslst it) disseinliiJLtliLn tin- .st-ed. imd t'XtciiNively eaten by mountain rodents, 
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which cut the cherries from the branches and store them, thus also effecting 
Oiiisiderable distribution and unintentional planting. Wood, exceedingly heavy, 
dilttise, fine-grained, tough, pale brown tinged with red, has only a very thin 
layer of sap wood. The heartwood is handsome and suitable for small orna- 
mental woodwork, but not known to be used. A useful chaparral on steep, dry 
slopes. 

Longevity. — Not fully determined. From records, however, of trees planted 
in southern California nearly a century ago, and now 10 to 12 inches in 
diameter, it is estimated that this cherry may attain at least 100 years and 
still be growing. Its early growth in height in moist, rich soils is surprisingly 
rapid. A forest-grown tree G| inches in diameter showed an age of 50 years. 

A very distinct variety of this species, Prunus ilicifolia integrifolia <i Sud- 
worth, inhabits California mainland and coast islands (off Santa Barbara), 
especially Santa Catalina, and also San Julio Canyon, lx)wer California. It dif- 
fers from the species hi having entire or, rarely, spiny margined leaves (fig. 
169), longer flower clusters, and larger, more fleshy fruit. It becoffifes a small 
tree also, but its wood appears to be of considerably lighter weight than that 
of the siieeies. It may possibly prove to be a distinct si)ecles. 

BANOE. 

Callfomla (from San Francisco Bay through the coast ranges, also on western slopes 
of San Bernardino Mountains and on Santa Cruz and Santa Rosa islands) tc Lower 
California (SaniJuiio Canyon). 

OCCURRENCE. 

Low mountain and high foothill slopes and plains, canyon sides and bottoms ; In 
dry, rocky or gravelly soils (shrubby), but preferring moist sandy soil (largest). Forms 
ciunips and small patches mingled with chaparral brush (species of Ceanothus, Rhus 
laurina, R. ovata, Quercus dumoaa, Arctostaphylo8, Adcnoatoma, Yucca). 

Climatic Conditions. — Similar to those of big-cone spruce. 

Tolerance. — Very tolerant of shade. 

Reproduction. — Abundant periodic seeder. Seedlings most frequent in moist bottoms 
of gulches and canyons where seed is covered by litter and washed soil. I^ess abundant 
and scattered on dry slopes, where seed lodged in pockets or buried by rodents affords 
reproduction. 

OCCURRENCE. 

Prunus ilicifoHa integrifolia. — Similar to hollyleaf cherry. Sllvical and climatic 
requirements undetermined ; probably very like those of latter tree, but notably less 
aggressive. Requires further study. 

Family LEaTTMINOS.ffi. 

• 

A very large family, containing such well-known trees and shrubs as locusts, 
acacias or ** mimosa-trees,** as well as a vast numl)er of herbaceous plants, 
such as beans, peas, and clovers, which comi)ri8e some of the most imixirtant 
food and forage i)lants in the world. The trees sui)ply heavy, strong, durable 
woods of excellent commercial qualities, while a -number of them are notable 
because they produce mature timber in a remarkably few years. They are, 
therefore, imiwrtant forest trees, i)artlcularly for artificial planting. 

According to the structure of their flowers and fruits they are technically 
divided into several subfamilies. As i)opularly characterized here, however, 
they can usually be recognized by the comiwund form of their leaves (siini)le 



" Miss Alice Eastwood has proposed for this variety, which she holds to be a species, 
the name *' Prunus Lyoni n. nom " (Handbook of the Trees of Cniifornla. 54^ 1005), 
citin;; as a synonym ** Prunus intef/rifolia Sargent," a name which, by the common law 
of priority, must stand In place of Miss Kastwood*s Prunus lyoni, should this variety bo 
raised to the rank of a siwcles, I^von originally referred specimens of this tree to P. 
occitlintnlis Swnrtz, which was later shown to l)e a different species, leaving the Califor- 
nia tree without a name. The writer regrets exceedingly now that in naming this 
cherry ((iard & For.* IV, 51, 1891) he did not dedicate it to Mr. Lyon, who first brought 
the tree to light. 
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in only one genus of our trees). These consist of a prominent central stem 
whicli eitlier directly gives off a numlier of imirs of rounded or pointed leaves 
(leaflets) along its two opposite sides or gives ofT branches and subbranches 
which in turn bear their leaves in this way. The central stem corresiwnds 
mori)hological1y with the midveins of simple leaves, such as those of maples and 
oaks, and when shed in autunui parts from the twigs just as in these latter 
trees. Ix'guminous trees are further and most distinctly characterized by their 
i>eans, or Iwan-like fruit pods, all maturetl in one season, some of which resem- 
ble onlinary garden liens and beans and some of which have jointed or twisted 
lK)d8 In which each seed is seimratetl from its fellows by intervening constric- 
tions; while in some members the fruit is structurally a bean-iK)d, but unlike 
ordinary ones in ccmtainlng but a single seed, this, however, bean-like in shaiN.*. 
Flowers of many members of this family are i)ea-like or bean-like and combine 
male (i^ollen bearing) and female (seed iM^aring) organs, or the organs of one 
sc»x are suppressed and the flowers are male or female only. They are borne 
on different parts of the stime tree or branch or on different trees. In one sec- 
tion of Leguminosic the flowers (bisexual in each blosstmi) bear no resem- 
blance to i^ea or bean flowers, but apiwar like bristling, stiff, yellow, white, red, 
or pink threads, arranged In ball-like or cylindrical bodies. 

PR0S0PI3. MESaUITES. 

The mesqultes form a group of j«mall or medium-sized trees And shrubs, all 
of which inhabit subtropical or tropical countries, with few representatives in 
the UnittHl States. Their wood is heavy, very hard, strong, durable, and of 
considerable lo<'al economic use; but on account of the small size and poor tlm- 
lK»r form of the trees It Is of only secondary and limited commercial importance. 

They are character IztKl usually by their 2-forked, sometimes 4-forked leaf 
stems, with from 5 to 20 or more pairs of small leaflets and often a pair of 
slender keen spines at the base of the bud from whl<*h the leaf stems grow. 
At the base of the main kmf stem and of its forks minute glands (dots) are 
usually found. The leaves are shed every autumn. Flowers (bisexual), minute 
and densely arranged in long cylindrical clusters (In our spe<*les), with 
slender stems from buds on twigs of the previous year's growth. Fruit, a long 
slend«»r, and flat l)eau-llke ikkI (fig. 171). or a cylindrical, spirally marked pod 
(fig. 170), neither of which oi)ens ot Its own accord to liberate its smooth, small 
hard bt^ans, each of which lies in a separate cell of the pt>d. The seeds deiiend 
for their distribution upon fl(K)d-waters an'd upon cattle and other animals which 
feed upon ihem and thus assist In dlsstMulnatlng and sometimes In planting 
them. Seeds do not, however, germinate except when covered by or placed in 
contact with continuously moist soil. The rli)e, dried pods, made into coarse 
flour, have long been used for f(X)d by southwestern Indians and Mexicans. 
Two siKK'les and two well-marked varieties occur in southwestern United States 
and adjacent territory on the south. 

Screwpod Mesquite. 
Froffopis odorata «» Torrey and Fremont. 

DISTINGUISHING CHARACTERISTICS. 

Sometimes a short- trunked tnn* from 15 to 20 feet high, and from 3 to 8 (rarely 
10 to 12) Inches In diameter, but usually shinibby, w^lth numerous stems; Imrk 
of large trunks pale reddish brown, shaggy with loose strli>s. Year-old twigs 



« The technical name maintained by other writers is Prosopis pubcBcen* Bentbam 
(lS4(h ; Prosopis odorata T. and F. was published in 1845 and is clearly entitled to 
recognition on the ground of being the first name applied to this tree, except for the 
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niv lionry with more or 1e«R deiue. iiilnutt^ balrs. A pulr of sbnrp Bplmis inarka 
tlic- iiolnt from n'liit'li one or two 2-torked lenf sterna iHNue : each spinp \)ear» 
from 5 to 8 pairs of smnl), wbUleh-liHlry leaflets (fig. 170). Tbe i^eenlBh, 




tiUMloroutt iliiners hliiuui from uprlug to late suiuffler, producing auccesalve 
cro[ia of ikhIh. -Mature iiods, i>ale yellow, cyliodrlcal, aplratly twisted (Qg. 

iinfortiinDtf fnrt tbat the milboTB of It Klve In their deBCrlptlOD nod plate chnractere of 
both Pniioplji JuH/lora DC. and ol Ibe Bcrewpod meBqiilte. It Is prolMhle that n follnge 
and flowering brancb of Ibe tormer waa used, with fruit ot Ibe latter speclea. There U 
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370) — a most distinctive cliaracter — ^and containing from about 10 to 20 small, 
snipotli, hard eeeds (fig. 170). Wood, i)ale yellowish brown and otherwise 
similar in its qualities, including weight, to that of the succeeding species. 

Longevity. — Age limits not determined. Trees from (5 to 8 inches in diameter 
are approximately from 50 to 75 years old, while the larger trees found occa- 
sionally are estimated to be from 100 to 150 years old. 

RANGE. 

Western Texas (valley of Rio rSrando, from Devils River to El Paso) ; west through 
New Moxico. Arizona, southorn bordors of Utah and Nevada to California (arid region 
of Colorado basin to San DIcgo County ) ; northern Mexico. 

OCCURRENCE. '* 

Desert river bottoms, waterholes, and canyons ; In dry sandy, loamy, or gravelly soils. 
Forms clost* and open, often nearly pure stands, but frequently with roesquitc. 

Climatic Conditions. — Similar to those of hackberry {Celtic reticulata). 

Tolerance. — Kndures very little shade at any sta^e. 

Reproduction. — Very abundant 8e<»der. Lar^e quantities of pods Infested by gmbs. 
Seedlin)?s sparse in exposed places, but frequent in sheltered canyon l>ottom8 and valleys 
where seeds have been well covered by washed soil. 

Mesquite. 
Prosopis juUflora glandulosa^ (Torr.) Sargent 

DISTINGUISHING CHARACTERISTICS. 

The shrub and tree conmionly called " mesquite/* which ranges from eastern 
Texas to I'tah and Colorado and southwest^ard into southern California, Lower 

enouf^h In the description to unmistakably point to the scrcwpod mesquite as the plant 
for w^hich the name PronopU odorata was intended, and there is absolutely no doubt tliat 
the fruit flf^ured Is of this tree. By all past and present usages among just authors 
there is every reason for and great justice to Torrey and Fremont in taking up their 
name nnd only the most trivial pretext for preceding It by a later name. Proaopis 
juHftora I>C., with which It was confounded, in part, by these authors, had ions pre- 
viously (1825) l)een published, so that whatever of Torrey and Fremont's description 
applies to that tree is synonymous. There still remains the incontrovertible fact that 
these authors' plate, at least, contains separate and distinct figures belonging unmis- 
takably, the fruit to the screwpod mesquite. and the flowers and foliage to the common 
mesquite. The very common and unassailable practice of all taxonomists. In dealing 
with composite species of this type. Is to maintain the name given for the plant which 
was new when the author dealt with the plants ; while In a case where one name has 
l)een applied to two plants new at the time, the usage Is to apply the name given to one 
of these plants and to rename the other. One recent case of this kind is of interest 
here. Bctula ocvidentaUH Hooker includes. In part, a birch native of northwestern 
Washington and southwestern British C?oIumbia, and the red barked birch of a more 
eastern range. Only lately It was discovered that these two species were really 
included. Ifctula occiilentaHs Hooker was, therefore, at once taken for the northwestern 
tree, because the first part of Hooker's description applied to that tree, the latter part 
to the red barked birch, to which a new name, Bctula Jontinalis Sargent, was very prop- 
erly given. The fact that the description was divided gives no more support for this 
procedure than Is afforded In the case of the plate of Proaopis odorata T. and F., the 
figures of which are distinctly separated, and in reality present a simpler case, because 
the plant of one figure has already T)een named Prosopis juUflora DC. The possible 
argument against maintaining /*. odorata T. and V. l)ecause It must be cited as a synonym. 
In part, of P. juliffora DC, applies equally well. If need be, against maintaining Betula 
ocHdrntfiJis Hooker, which must also l)e cited as a synonym. In part, of B. fontinalia 
Sargent. 

The writer's act In thus disposing of composite species Is believed to rest firmly upon 
the universal law of priority which does full justice to every discoverer. 

"This variety Is Torrey's Prosopin filnnduloKa (1S2S) supposed by him to be a distinct 
species, (me of (he characters of which given being the minute glands (dots) at the base 
of the main loaf stem and its forks: characters now known to be present on the leaves 
of all sp«'cle8 of Trosopis. In relating this tree as a variety to Proaopia juHflora DC., 
Torn-ys s[»eclfic name must of course be retained, although It refers to an Indistinc- 
tive character. 
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California, and Mexico, is most perplexing in its characters. What may be 
called Prosopis juli flora (Sw.) DC, inhabiting western and eastern Texas 
and commonly a shrub with many stocky stems from a very large rootstock, or 
sometimes a short-trunked low tree, may be distinguished fairly well by its 15 
or 20 pairs of much-crowded, very narrow, smooth leaflets, one-third to about 
one-half inch long, and by the smooth outer parts (calyx) of its flowers. 
Diverging from this plant are two varieties which appear distinct in their 
extreme forms, but which are more or less directly connected with the sijecies 
through intervening transitional forms. While taxonomically it is important, 
lor the sake of exactness, to trace and deflne these varieties, the main excuse 
for doing so here is in the possible forest value one or both of these varieties 
may possess. 

One variety, Prosopis juliflora velutina (Woot) Sargent, is a tree from 30 
to 40 feet high and from 12 to 20 inches through, inhabiting dry valleys of 
southern Arizona and the State of Sonora, Mexico. It is the largest of our 
species. The leaf stems, their branches, and the 12 to 24 pairs of small, narrow, 
crowded leaflets are gray-hairy; outer parts (calyx) of the flowers minutely 
hairy. 

The other variety, Prosopis juliflora glandvlosa (Torr.) Sargent, the mesquite 
with which this manual is' directly concerned, inhabits southern California, 
extending into Lower California and Mexico, thence eastward to eastern Texas 
and northward into southern Kansas. This is a shrub or small short-trunked 
tree from 15 to 20 feet high, and from G to 10 inches or more through, with a 
roun<led crown of arched or drooping branches. The leaf stems, their branches, 
and the (J to 00 pairs of narrow leaflets are generally smooth, the leaflets usually 
being distant from each other (but not infrequently crowded) and one- fourth 
in<*h to nearly 2 inches long (flg. 171). Outer parts (calyx) of the flowers 
smooth. This is the most reliable distinctive character, but It is not invariable, 
since these parts are sometimes minutely hairy. The fragrant yellow-green 
flowers'are produced from about May to July. Mature pods (flg. 171) yellowish, 
3 to 9 inches long (usually 4 to G inches) by one-fourth to about one-half an 
inch wide, somewhat flat but plump ; very flat and thin at flrst, narrowed between 
the 6 to 20 seeds; pulp about seeds, which are pale brown, shiny and hard, 
is sweet and edible. Woods of the two varieties and species are Indis 
tinguishable ; usually a deep retl-brown, dense, close-grained, very hard and 
heavy, but somewhat brittle; exceedingly durable under all sorts of exposure; 
sapwood very thin and lemon yellow. It has many important local economic 
uses for building, cabinet work, and fuel in regions where it is practically the 
only available hardwood, while the wood of the enormously develoj^ed roots 
also supplies fuel. Only its small size and poor timber form prevent the wootl 
from being of wider commercial importance. 

For the forester mesquite is the most interesting and important tree of the 
arid Southwest, where through the phenomenal growth of its huge deep roots 
it defies drought conditions which kill other trees. Development of its. enormous 
roots api)ears to be out of all proi)ortion to the often insignificant stems al)Ove 
ground, and is a subject for most profitable and interesting investigation. As 
a rule, however, the larger the stem above ground, the smaller the root develop- 
ment; low, shrubby stems commonly have huge taproots desc*ending to water 
at a depth of 50 or 60 feet or more. 

A remarkable fact concerning the root wood is that it is heavier than wood 
from the trunk. The wood of both roots and trunk contains nearly as much 
tannin as ordinary tanbarks. A clear, yellowish gum exudes from the trunks 

15188—08 24 
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when tUej" are woundeil. Tills linrdens with esposure. nnd bas tlie mucilagi- 
nous qualities of gum arable, aa a substitute for wlilcli it is soinetliuen used. 

I.oM,KviTv. — Tile life limits of iiiesiiuile, lielinv iiiid iibove gwund, have 
not l>eeD worked out fully, but tlie tree tn uniiuextloiiably long-lived, tbougb of 




eiiiiiKlj- slow growlti. Trunks from 10 to 1" n liei I 1 nnetcr are 
to li"> years old. wbile tlie larger trunks weailonallj fou d re lliie! 
imn-li older. 
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RANGl!:. 

Eastern Texas to Kouthorn Kansas and southward into northern Mexico. Reappearing 
in Arizona, southern California, and Lower California. 

OCCURKKNCE. 

Desert plains, vallej's, mesas, and canyons, under soil and climatic conditions like those 
of screwpod, to which it is also similar in silvieal characteristics. 

CERCIS. JTTDAS TREES. 

Cercis forms a group of small trees and shrubs popularly known as red- 
buds or Judas trees. It contains about 7 8i)ecies, which occur in parts of Asia. 
Europe, and North America. All of the 3 si)ei*ies of this continent are trees, 
one inhabiting eastern United States, one Texas and Mexico, and one Cali- 
fornia. The eastern and southwestern species are the largest of our representa- 
tives. They have dense, hard, brown, heavy woods, but are commercially unim- 
ix)rtant trees, chiefly because of their small size and rather rare occurrence?. 
Several are highly prized, and are much planted as ornamental trees on account 
of their bright rose-colored, pea-like flowers, which cover the branches with a 
brilliant flame of color in early spring, before the leaves api>ear. The eastern 
species grows in moist, rich forests, while the western ones often inhabit drj , 
poor, rocky, and exiwsed situations. The thickish, slngle-bladed, heart-shaped 
leaves have from 3 to 5 prominent veins, and are shed in autumn. The fruit, 
ripe in autumn, is a verj^ thin and flat bean-like pod with small, brown, hard, 
beau-like seeds. 

California Ked-bud. 

Cercis occidrntalis Torrey. 

DISTINGUISHING CHARACTERISTICS. 

California red-bud is not generally regarded as a tree, but it occasionally grows 
to tree size in sheltered places, and then has a single, smooth, grayish trunk 
from 10 to 12 feet high and from 2 to 3 inches through. Much more frequently, 
however, it grows in dense clumps with slender stems from 2 to 4 feet high. 
The small, iwa-shaped flowers (flg. 172) are a clear magenta color. Mature 
leaves (flg. 172), smooth throughout (as are the twigs and branches). In 
autumn the twigs and branches often bear many clusters of i>ointed, flat, very 
thin, russet-brown pods (flg. 172) ; in ripening, the i)ods are flrst purple. Wood, 
fine-graineil, dark yellowish brown, with a rather thin layer of whitish sapwood. 
Of no economic or domestic use. 

It is worthy of the forester's notice only for its aid, with other foothill brush, 
in forming a scanty cover along dry. rocky borders of streams. 

I^NOEviTY. — Undetermined. 

RANGE. 

California. — Along streams from Mendocino County and the region about Mount 
Shasta southward to San Diego County. 

OCCURRENCE. 

Borders of foothill streams, low mountain slopes and canyons, in dry, or rather dry, 
gravolly and rocky soils. (Jrows singly and in shrubby clumps interspersed with Cali- 
fornia buckeye, ceanothus, manzanita, and other chaparral brush in gray pine belt ; 
tree forms occur in sheltered situations. 
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t'LiUATir OoNDtTioMi. — RlmllBr ro Ihatie of gray piu«. 

Tolerance. — Endura ■ Rood drnt o( Bh*de Id rarly IKe and liRbt atim<Sf when older 
toleranre npprarB t:rpiil« with InrirsBrd soil moliitiire. 




■Imtalli: a. srrd. 



i>>N. — ripDilful HTdrr. S«i) of bisb ra(« of ):FrmlDatk>D (80 to TO per rent). 
riiBlli}- iH^nlaipDi. Vouni; plinis rmiu«nt In rrcTlns, pockets. UMl little 
« HTd h>i t««n irell (vrerfd with mtnerai mII. 
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ACACIA. 

Acacia Is a very large group of widely distributed, world-famous trees, 
shrubs, and herbaceous plants. Over 400 si)ecies iare known in different 
parts of the Old and New World, three-fourths of them in Australia. About a 
dozen trees and shrubs occur in the southwestern United States and adjacent 
territory. The group now contains fewer representatives than formerly, a niun- 
ber of acacia-like members having been classed under related genera. Several 
leguminous trees, such as the locusts {Oleditaia) and others, are iwpularly called 
acacias, but technically they are not true acacias. It is exceedingly difficult to 
find characters by which acacias may be popularly distinguished from other 
closely related groups, which are technically separated mainly by such inconsi)ic- 
uous characters as the structure of their flowers. 

True acacias have astringent bark, which in some cases is very valuable for 
tanning. Wlien punctured, the trunk exudes a niucilagin6us gum. The gum of 
some foreign species is known in commerce as gum arable. The true leaf is 
compound, comprising one main stem with 2 to 3 pairs of small side branches 
which l>ear several or many pairs of opposite tiny leaflets.** leaves of our 
acacias are shed every year. Their twigs have one or two keen spines 
(sometimes long and straight, and sometimes short and curveil), commonly at 
points where leaves or flower stems grow (fig. 17J^). When there are two spines 
they form a pair. Flowers minute, often arranged in bright colored, slender, 
slngle-stenmied balls, or in long, single-stemmed cylindrical clusters. An impor- 
tant technical distinction is that the fiowers, each of wliich usually combines 
both male (pollen bearing) and female (fruit l)earing) organs, have more than 
50 of the bristly, usually bright yellow, thread-like organs (stamens) protrud- 
ing from the flower body ; each stamen is entirely or i)racticaliy separate from 
its fellows. Divisions of the inner flower cuj) (i)etals) are united into a cup or 
divided above and united at their ba.-^^s (rarely, entirely separated). The fruit 
pods, bean-like, are flat or full and rounded when mature, straight, but in our 
si)ecies commonly twisted or crumpled, and their hard, smooth seeds usually 
bear an oval or circular depression on each of their broad surfaces, an imi)or- 
tant distinctive mark. They are all i)eculiarly adapted to growth, usually very 
rapid. In poor dry soils and in hot or warm climates. As a rule, our native 
acacias are little more than chaparral brush; they are too rarely trees to bo of 
economic importance. 

Acacias are of ancient origin, many species having existed in an early 
geologic period. 

Only two of the dozen species indigenous in our Southwest, together with one 
naturalized species, are trees, and only one of these occurs within the Paciflc 
region. 

Cats Claw. 
Acacia greggH Gray. 

DISTINGtHSHING CHARACTERISTICS, 

Cats Claw receives Its name from the keen hooked spines on its twigs (flg. 173), 
Very often It is only a low shrub, but usually It Is a short-trunked, much- 
branched tree from 10 to 20 feet high and from G to 8 inches through ; occasion- 
ally it is somewhat taller and thicker. The angled twigs are minutely hairy and 

<* Some exotic acacias produce Rimple, leaf-like organs (phyllodia) which are morpho- 
logically only leaf stems dilated into the form of a simple leaf blade. 
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light rotldisli brown. Mntnre Icnvcx (Ab- 173) (■">"" wliiKly ami iilternntelj- from 
tlio yiiutit; Iwlics, liut oiiD ur two Issue ut ii ]ioitit on ulder tnl^: Ihe :t-iierved 
lenQets (flu. IT.t) iire more ur !«« lioiiry wlIU uiliiute linlrs. The iMida (Ur. 17a) 
rl|>ci) in August, wheu tliey are piile lirowii. I'untiiiiiliig tint. Dliliij', deep brown, 
nluiost 4-lrcHlar seetlH — n iiioxt imiMrtiiiit cLurncter. The ]hm1h usually reumin 







on the brnnohps for from six to elulit months. Wood, dull red-brown, dntse. 
lipnvy, liiird. uiiil wllh 11 thin layer nf lemi>n-yt'llow «i|>woihI, Nol known tii l)e 
useil ftir liny eiMniinik- |>iir|iii!<e. i>riilial>ly lii'nins<> nf the sciin'lty ot sizable tr«>s, 
lull it hiis et-oiionili- v.ilne ..u iKH-..iuit .if ils v-ooii niuiUly mid Its dunibllll.v. 
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Ability to thrive in the driest and poorest soils renders it worthy of tlie for- 
ester's attention, tliongh the cover it affords is open and scanty. 

Longevity. — Not fully determined. A tree 8i inches in diameter showed an 
age of 49 years. 

RANGE. 

From Western Texas (Rio ftrande) throuj^b southern New Mexico and Arizona to south- 
ern California. 

OCCURRENCE. 

Borders of low desert mountain streams, in low canyons, on benches, find mesas ; in 
dry, gravelly soils. Similar otherwise in occurrence, climatic, and sllvical requirements 
to mesquite. Seeding habits and reproduction undetermined. 

FARKINSONIA. 

The Parkinsonias form a small group of shrubby or low trees of little forest or 
economic imi)ortance. They are characterized by smooth, thin bark; the twigs 
have one or three pronged shari^ spines, or are themselves spine-like and sharp ; 
and the very thin foliage Is composed of clusters of long or very short two- 
forked leaf-stems (forking close to the twig), each of which bears from five to 
thirty pairs of very small leaflets (fig. 174). The small, showj*, yellow flowers 
(each with male or female organs) are borne in long or short, exceedingly 
slender branched clusters (the bottom flowers opening first), and bloom from 
si)ring to late summer. The fruit matured during one season is a pointed cylin- 
drical r)od (fig. 175), jointed by constrictions between the seeds and conspicu- 
ously striped longitudinally ; 1 to 8 hard, smooth, brownish seeds in each pod. 

Wood, dense, fine-grained, brown or yellowish brown, hard, and moderately 
heavy. Small size of the trees renders the wood of little economic upc. 

They are little known, but should prove worthy of attention on account of 
their ability to thrive in hot situation-^ one species particularly in dry, arid 
places. Grazing animals browse extensively upon the twigs. 

The group comprises but three species, two of which occur in southwestern 
United States and within the Pacific region ; a third species is African. 

Horse-bean; Batama. 
Parkinsonia aculeata Linnieus. 

DISTINGUISHING CHARACTERISTICS. 

The horse-bean is a short-trunked, smooth-barke<l tree from 1.5 to 25 feet 
high and from 4 to 8 inches through, with thin, willowy, drooping or arched 
branches. The thin bark is reddish brown. Year-old twigs are greenish and 
ver>' minutely hairy, later becoming smooth and grayish or reddish yellow ; 
older i)arts of the branches bear from 1 to 3 pronged, long, keen spines at the 
Joints, from which issue 1 or 2 pairs of very long (6 to 18 inches), flat 
leaf-stems (each pair attached to the branch by a very short, siiine-pointed 
stem). Each stem bears from 20 to t\0 pairs of extremely small, scale-like 
leaflets (fig. 174). A most interesting morphological feature in the develop- 
ment of the spines is that when they first appear on young twigs they are the 
short basal \mrts (spine-tipped) of the leaf stems, from which are given off 
1 or 2 pairs of flat leaflet-bearing branches. These branches are later shed, 
as the spine grows, leaving on Its sides conspicuous scars. The fragrant yellow 
flowers, three-fourths inch to 1 inch broad, and on very slender branched stems, 
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bloom from tipriiig tlirouKtaout tbe nuiimier; upper central Jlvlslou of encb bloe- 
i«>Di reil-auttea Inside iflR, 174), Mntiire ixmJb (flK. 174). yellowisli bniwn, 
from 2 t(i U iQctaea Ioiik, Iongitu<llimlly veined, and with t to R "eedn. WomI 




Fin. 114. — I'arklH. 



of th<< li<>r!)e-l>eiin if pal^ lirown : j-elltm'iMli 
comiiietviiU pun>OM< 
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Longevity. — Not fully determined. A tree 7 inches in diameter was 24 
years old. 

RANGE. 

Texas (lower Rio Grande) ; Arizona and California (in valley of Colorado Uiver) ; 
northern Mexico and Lower California. 

OCCURRENCE. 

About lagoons (Colorado River Valley) ; in ricli, wet silt or mud. Scattered singly 
or in groups. 

Climatic Conditions. — Similar to those of mesquites. Nothing is known of Its 
tolerance and reproduction. 



Little-leaf Horse-bean. 
Parkinson ia microphylla Torrey. 

DISTINGUISHING CHARACTERISTICS. 

So far as can be discovered, this tree, which is generally shrubby, has no 
field name, probably because it is not recognized by laymen as a relative of the 
preceding species. For want of a better one, "little-leaf horse-bean," coined 
from the technical name, is proposed. 

At best 15 or 20 feet high, with a short trunk from 6 to 10 inches through ; 
very often only a shrub from 3 to feet high, with numerous stems. The crown 
is always intricately branched, and the limbs are armed with many short, stiff, 
8pine-i)ointed twigs. Bark of branches and trunk smooth and pale reddish yel- 
low ; the greenish twigs are densely covered at first with minute woolly hairs, 
most of which disappear by autunm. The pale j'ellow flowers, l)orne In short, 
delicate, branched clusters, appear before the leaves in late si)ring from minute 
buds on thorny twigs formed the previous year (fig. 175) ; upper central divi- 
sion of the flower, white. The minutely hairy leaves (flg. 175) appear In early 
summer, but fall shortly after reaching maturity, so that the twigs, as ordinarily 
seen in middle or late summer, are bare, save for clusters of striped pods (fig. 
175), which commonly remain on the branches until the following spring. The 
pods contain from 1 to 3 (as a rule, 2) seeds. Wood, very dense, fine-grained, 
hard, deep yellowish brown, often mottled and streaked with dull red ; a large 
part of the stem is yellowish sapwood. Sizable trees are so rare as to render 
the wood of no commercial or domestic use. 

Owing to its shrubby, leafless form and generally rare occurrence, it can 
hardly prove of any importance to the forester, even though it thrives in the 
hottest and most arid situations. 

IjONgevity. — Not fully determined. One tree 9| inches in diameter showetl an 
age of 50 years. 

RANGE. 

Southern Ariseona (desert region) ; southern California (desert rej^rion adjoining Ari- 
zona ; lA>wer California (adjoining California); Mexico (Sonora). 
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lilll Rtnp«fl ; In crirclty and rock}- dry soilii. Srattcrod Blngly and Id imall 
■If rpNDitioNH. — Silnillar lo thoee of ifather-Ieaf bkIi iFmriHui eoriocra}. 




undptcrmliifd : fairly abondant Boeder. 
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FtO. ITG. — Cerddium torrrvanii 



tbrpe soutliwestem Hpe^-lps were on(«. and by wmie iiiitliorltlefl sllll nro. com- 
bined. Tlie 2-rorke(l leat-steuia. with few pairs of very hiiiuII leiitlPtH, and 
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the yellow, similarly clustered flowers are closely similar to those of Parkin- 
sonia microphyUa, Cercidium Is l)est distinguished by the flat, uiicon- 
stricted ])ods, which are more like bean fruits than the round, Jointed ikxIs 
of Parkinsf/nia, This, together with some minor structural differences in the 
flowers, make it desirable to maintain Cercidium as distinct from Parkinson ia. 
Like the latter, trees of this group are desert-loving shrubs and trees. For this 
reason they are of some servii^e to the forester, since they fonu persistent, 
though thin, chaparral in arid i)laces. The moderately heavy, hard woo<l is 
occasionally used locally for fuel, but not otherwise. 

One of the three species occurring in the United States (two of wblcli are 
small trees and the other a shrub) inhabits the southern Pa<»iflc region. 

Palo Verde; Oreen-bark Acacia. - 

Cewidiiim torrcyanum (Wats.) Sargent. 

DISTIN(JiriSlIIX(} CHARACTERISTICS. 

Green-barked acacia is a much-branched, generally leafless, short-trunked, 
thorny tree from 15 to IT) feet high, and from 10 to 15 inches through ; some- 
times larger. The bark of all limbs and of young trunks is smooth and light 
yellowish green. That of large trunks is light brown with a reddish tinge ; on 
the lower part of the trunk lightly seamed and scaly. The somewhat zig-zug. 
smooth, green twigs (fig. 170) are thorny at the angles. The pale, minutely- 
downy leaves (fig. 17(5) appear in early spring, but fall very shortly after they 
reach full size. Since the [mkIs are shed in midsununer, the branches, as gen- 
erally seen, are therefore Imre, though a few scattereil leaves occasionally re- 
main in autumn. 

Wood, pale yellowish brown with rather thick sapwood : heavy, but brittle 
and cuts easily. Not known to have any e<*onomic use. 

I^NOEviTk'. — No records of its age are available. Judging frouj tiie i>ersistent 
slow diameter growth of small stems, it api>ears to be long-lived. 

RANGE. 

Southprn California (Colorado Desert) and Arlxona (lower (Jlla River Valley) and 
Bouth Into Mexico (Sonora) and Jjower California. 

OCCURRENCK. 

Sides of desert canyons, about sinks and depressions in arid sandhills, and on dry 
washes ; in rocky or sandy f?round. Scattered slnf^ly and In small groups. 
Climatic Conditions. — Like those of mesqultes. 
Tolerance. — Intolerant of shade. 
Reproduction. — Abundant seeder ; reproduction undetermined. 

DALEA. 

The genus Dalca contains a large number of shrubs and herbaceous plants 
and but one tree species. The tree o(*curs in our southwest Most of the repre- 
sentatives belong to Mexico and South America. Foliage marked with minute 
glandular dots (fig. 177). The small blossoms, which resemble pea flowers in 
general appearance, combine male (pollen bearing) and female (fruit bearing) 
organs. Fruit, a small one-seeded ix)d, which adheres unopened to the kldney- 
sliaped seed. Of no economic or forest importance. 
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Indigo Busb. 
Daiea splnoaa Gray. 

DIBTlNOmSHING CHARACTERISTTCS. 

Mostly a spiny-twigged, smalt, mucb-branched abrub; sometimes a very abort 
and tbick truolced, busby tree from 12 to 18 feet bigb and from 8 to 12 Incbes 




In diameter — occflslonaliy thicker. Tbe trunk Is usually twisted or gnartedt 
and tbe ratber large limbs, as welt as uumerous sleuder, needle-Ilke tr 
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trend upward strongly. Graj' or whitiMb tlirougliout, eK|)ecially tlie limbs and 
twigs, wbicrb are more or lesH coated witli very minute white down. The tniuk 
barii of large trees is deeply and narrowly seanunl, bard and rough, with small 
scales. Very 'few leaves (fig. 177) are produced, and these, wblte-downy and 
gland-dotted, are shed soon after reaching mature size, so that the tree or shrub 
connnonly apjiears leafless. Flowers deep indigo blue (hence the name ** indigo 
bush"), the outer basal covering of the blossoms (ealj'x) 10-ribbed, with a 
glandular siwt between each of the six upi)er ribs. The calyx adheres to the 
small beaked, one-seeded pod (fig, 177), which is also gland-dotted. The shiny, 
light brown, kidney-shai)ed seeds are mottled with dark brown. 

Wood, rich chocolate brown, with a thin layer of sapwood ; moderately wide- 
grained, soft, and rather light. Not used for any puri>ose. 

Longevity. — Not fully determined. A tree 11 i Inches in diameter showed an 
age of 40 years. 

RANGE. 

Southern California (Colorado r>e8prt — at A^ua Calientc and Toras) and eastward 
into Arizona (to lower (jlla River) ; south into udjuei>nt Mexico (Sonora) and Lower 
California (to Calamujuct). 

OCCURRENCE* 

Desert plains in dry rocky or gravelly soil. Scattered and in small groups. 
Climatic Conditions. — Similar to those of mesquite. 
ToLERAxrE. — Re<iuires full liRht. 

Repuoduction. — Seed production rather small. Seedlings sparse and in washed mineral 
soil. 

OLKEYA. 

Olneya is a genus confined to arid parts of our southwest and containing but 
one siH?cies which enters the Pacific region. Characters of the genus are 
given under the following species. 

Mexican Iron wood.'' 
Olnca tcsota (5 ray. 

DISTINGUISHING CIIAR.VCTERISTICS. 

Olnca tcsota is commonly called *' ironwood " in the United States on account 
of its cross-grained, exceedingly heavy, hard wood. To avoid confusion, the 
name ** western ironwood " is proiwsed. " Ironwood " was applied to several 
eastern hard-wooded trees long before this si)ecies was discovered. 

A short, tliick-tniniced, bushj' tree from 15 to 20 feet high and from 8 to 12 
inches in diameter; sometimes of larger diameter. Green-gray throughout its 
crown of thick, upright limbs and spiny twigs, and with thin, deep red-brown 
flaky bark. Thorny twigs (fig. 178), at first densely covered with minute, close 
hairs, which gradually disapi)ear with age. One or a pair of thorns, which fall 
off in at>out their second j'ear, grow from Just below the leaf-stems; the latter 
l>ear from 7 to 15 white-hairj- leaflets (fig. 178), in pairs, except the terminal 
one. The leaves, partly evergreen, remain on the twigs fnnn one spring to 
another, falling as the succeetling foliage appears. The purplish, small flowers, 
api>earing with the new leaves, resemble i)ea-blossoms, and grow in short, small, 
hairy clusters. Mature [hxIs (fig. 178), riix* in late summer, are light russet 
brown and densely coveretl witli close gland-tii)ixHl hairs; the thick, leathery 

' oftj'n called arbol dc hicrro, especially in Sonora, Mexico, where the tree wa« dis- 
covered in 185-. 
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lialveH of tile iknI. slow In KiiHttlii;;. <i|icn niiil llbfriito flnttixli, oval, Hliiny, 
riDwot hrowti. Ii:inl mxkIx. t'ullke iiiiiiiy other Ipguiiiiiious Kft^lx. Ihcse Efow 
rntlior (tiilt'kly iiftpr tlicy are |>liiiitpil. 




Wowl. ilpcp clKirolale brown, niotllwl with red ; enpwood. very nnrroiv, Ii-iiloii- 
7(>lto\v; cxi-eiflinety hiinl to siillt or to work. Ttic sbort trunks yipid Uut tittle 
cleiir wood, whicli scrveH only litciilly for Tuei and tor sopie minor purposes. 



380 FOREST TREES OF THE PACIFIC SLOPE. 

The ability of this tree to thrive in hot desert regions makes it worthy of 
attention for planting in arid, treeless localities within its climatic range. 

LoNGEvrrY. — Not fully determined. Believed to be long-lived. A tree 8 inches 
in diameter showed an age of 77 years. 

RANGE. 

Southern California (from Colorado River south of Mohave Mountains) to south- 
western Arizona and through adjacent Mexico (Sonora) and Lower California < between 
Comundee and Calamujuet). 

OCCl'RBENCE. 

Alon}? desert water courses (especially intermittent streams), depressions, and washes 
in dry gravelly soil. Grows singly and in open patches, mingled sometimes with mes- 
quite, palo verde, and desert shrubs. 

Climatic Conditiuxs. — Like those of roesquites. 

Tolerance and Repbodi'ction. — Undetermined ; appears decidedly Intolerant. 

Family CELASTBACEA. 

(Vlastraceap comprises a lar;:e iiunil>er of trees and shrubs widely dis- 
tributed over the world. The North American representatives are small and 
uiiimi)ortant. The iM)[)ularly best-known groui>s of this family include the orna- 
mental shrubs and bushy trees known as spindle-trees {Eronymwi)^ and the 
woody climber "bittersweet" {Cclafitrux) of eastern North America. The 
characters which relate nieml)er8 of this family are drawn entirely fix)m their 
inconspicuous flowers, tlie distinctions in which are not easily observed by lay- 
men. Simple distinctive chanicteristics are wanting. In some species the 
flowers — which are usually small and inconspicuous — are |)erfect, with both 
male and female organs in the s:ime flower; in other species, male and female 
flowers are distinct on difl'erent parts of the same tree: and in yet others, male 
and female flowers are each on scimrate trees. The fruit, ripened in one seti- 
soii, is l>errj-like or a dry cjipsule; the evergreen or deciduous leaves, of one 
simple blade, may grow In i>jiirs (one opiHjslte another) or singly', alternately 
on different sides of the twigs. The one genus representing this family in the 
Pacific region is no unique in its characters as to be eaisily recognized. 

CAHOTIA. 

A genus cfintaining but one species of a liniite<l and little-knoTvn southwestern 
range, including a small part of the racifi<- region. Characters of the genus are 
given under this si>ecies. 

Canotia. 
Canotia holarantha Torrey. 

DISTINGriSIIING CIIAILVCTTIRISTICS. 

Canotia hoJacantha is a tree or shrub anomalous in its entire lack of leaves; 
the thin green bark of its twigs seemingly jierfonns the functions of leaves. 
This strange mo<lification appears greatly to help the i>lant to endure the hot, 
drj' climate of its range. At best, a shrubby tree from 15 to 20 feet high with 
a very short, stocky trunk from 4 to (\ inches through : very occasionally, almost 
a foot in diameter. Greenish bark of the bninches somewhat streaked, that of 
large trunks pale brown and seameil. Twigs very slender, round, tipped with a 
sharp iK)int, growing singly from the branches, never in pairs (one opposite 
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another). Small short cluatera of white (bisexual) Qowere appear near the 
ends of the aplny tniga (flg. 179), producing a drj' woody capsule (flg. 179), 
which splitB open at the top. liberuting the small winged seeds. Wood, heavy, 




fine-grained, light rich brown, very hard. Not used (or any puri>08e, chiefly 
because of Its rarity. 

LONOETOT.— Not fully determined. An exceptionally large tree 10 itwliw tn 
diameter ehowed an age of over 72 years. 
15188-08 25 



382 FOREST TREES OP THE PACIFIC SLOPE. 

RANGE. 

Arizona (from White Mountain region to the Bill Williams (River) Fork) ; southern 
California (Providence Mountains) . 

OCCURRENCE. 

Low mountain sloiics, foothills, and mesas in dry ;;ravclly soils. In groups and scat- 
tered amouK chaparral and occasional small desert trees. 

i'LiMATic Conditions (marked hy high temperature) and sllvical habits, etc, unde- 
termined. 

FamUy STEBCULIACKS. 

Storculiacoffi contains a large niimbor of genera, but these are maiuly 
represented in tropical regions outside of the United States. The West 
Indian tree, from which chocolate of commerce is derived, Is a member of this 
family, as is also the sycamore-leafed Sterculla, indigenous to China and so 
often planted for ornament In the frostless. warmer parts of the United States. 
One genus only, the following, belongs to this country. 

F&EMONTODEKD&ON.a 

The genus Frrmontodrndron is rei)re8ente<l by only one si>ecies, which is con- 
fined to California. The generic characters are included with those of its 
si>ecies. 

Fremontia. 

Frvmontodcndron calif oiixicum (Torr.) Coville, 

DISTINGUISHING CHARACTERISTICS. 

The commonest field name of Freinontodendron calif ornicum is ** slipi>ery elm." 
which refers to the mucilaginous tough bark and twigs. These taste liise those 
of the true slipi)ery elm {Lhnin* pubesccntf) of the East. It is also called 
" silver oak," because of the white undersurface of its leaves, and " leather- 
wood," because of its tough twigs and bark. All of these names, however, were 
used for eastern trees and shrubs long before they were ai>plied to this Cali- 
fornia tree. Fremontia is desirable to avoid confusion. 

Usually a small tree from 10 to *J0 feet high, with a short trunk from 3 to 6 
inches through and an open crown of \vide-si)reading limbs; occasionally some- 
what taller and with a thicker trunk. Very often, however, it is a much 
branched shrub, from 4 to 1» feet high, forming dense thickets with other foot- 
hill brush. The trunk bark is rough, deei)ly seamed, and blackish brown, some- 
times reddish ; year-old twigs are smooth and i)ale reddish brown, and when 
young are densely t*overed with rust-colored down. Mature leaves (fig. 180), 
borne singly at a i>oint on the twigs, are thick, veiny, rusty-downy beneath and 
more or less hairy at)ove. The leaves of each season's growth remain on the 
twigs about two winters. Mature fruit (fig. 180), preieded l:)y a bright yellow, 
rosc»-like flower, is a densely woolly 4 or r> celled capsule, s])litting open at its 
lK)int when rii)e in midsunmier. The deep reddish l)rown small seeds are slowly 
shaken from the open i)ods by the wind or browsing aniuials. Wood, deep, often 
clear, reddish brown, fine-grained, dense, rather soft, cutting easily, and with a 
very thick layer of whitish sapwood. Not used for any economic or domestic 
puriwse. Both tree and shrubby forms are of considerable service for the 
tenacious protective cover they form on dry rocky foothill slopes. Range cattle 
lu'owsi* uijon the twigs, which are very nutritious. 

«• Formerly written Fremontia, a generic name recently found to have been preoccupied 
for anotlier group of plants, but whicli fortunately could be modified so as to retain its 
dedicatory reference to General J. C. Fremont, tlirough whose early western explorations 
the one species representing this genus was discovered. 



FOREST TREES OF THE PACIFIC SLOPE. 



LoNQEViTi-. — Not fully deterailaed. Two tnj««, rcBpet-tEvely 5i uud 3i iiicbes 
in diameter, were 43 und Sil years old. 



furnlii {trom MartpoBii> (o Ltm- 
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Climatic Conditions. — Similar to those of gray pine. 

ToLKRANCE. — Appears capable of enduring considerable shade, but rarely subjected to it. 
Reproddction and silvlcal requirements undetermined ; usually an abundant seeder. 
Seedlings grow In exposed mineral soil where seed has been covered by wash. 

Family ANACABDIACKS:. 

Anacardiacese is a large group of small trees and shrubs, widely distributed 
over the world. A few of them are of some eecmomic Importance for their 
woods, but 8t»veral of them are more valuable for their commercial gums and 
other products. The gum-producing si>ecles are, however, not indigenous to 
this country. Chief among our i)opularly known members are the sumachs. 
The juice of these plants is resinous, becoming sticky as it dries, while that of 
some members Is violently ])oisonous to the human skin.« The leaves are simple 
(as in the garden " smoke-tree") or comiK)und (subdivided into i^alrs of leaflets. 
as in the common staghorn sumach), are borne singly on the branches (never 
in itairs) and are either evergreen or are shed every autumn. The small 
flowers occur in usually large, dense, terminal clusters, and usually form large, 
dense, often bright-colored, masses of fruit. In some species, however, the 
clusters are thin and the fruits like berries. In some si)ecies male flowers are 
borne on one tree and the female flowers on another tree; in other si^ecies, 
some trees bear i)erfect flowers (each containing male and female organs), and 
some trees bear only male or female flowers, while in some cases one tree may 
bear perfect flowers mingled with either male or female flowers on 8ei)arate 
twigs. 

Four genera comi>ri8ing the trees of this family are found In the United States, 
only one of which, Rhu^, Is represented in the Pacific region. 

RHUS. SUMACHS. 

The sumachs form a large group of trees and shrubs with a resinous — some- 
times iK)isonou8— or milky, sticky juice, large pithy twigs, and often large leaves 
(comiM)und) with many pairs of ijointtnl leaflets and an odd terminal leaflet; 
only,one of our species with mainly simple, single-bladed leaves. Leaves of all 
are borne singly, never in pairs (one opposite another) ; those of most species 
are shed in autumn, but In one they are evergreen. The clusters of greenish 
flowers (in some cases large) are practically of separate sexes (by sup|)reR8iou 
or abortion of the male organs in one and the female organs in the other), each 
borne on different trees. Fruit, massed in large or small close clusters, spheri- 
cal, smooth or hairy ; coating thin ; dry or somewhat resinous, and containing 
one hard, smooth seed. 

Rhus Is of ancient origin ; remains of Its extinct species are found abundantly 
in the Eocene and Miocene formations of Euroi)e. 

Several exotic trees of this group, among them the famous lac*quer-tree of 
Japan and China, are exceedingly valuable for their commercial products of 
gum, wax, etc., and for their wood. Of the nearly 20 species native to the 
United States, none is of commercial importance, chiefly on account of their 
small size. The wood of most of our sumachs is, however, very rich and hand- 
some in color and grain, and except for lack of size is very suitable for cabinet 
work. Five or six of these become small trees, and one of these inhabits the 
Pacific region. 

<*A saturated alcoholic solution of acetate of lead removes all trace of the poison 
if the inoculated 8kin Is thoroughly washed with it immediately or within an hour after 
the contact. This solution is less effective a few hours after the poisoning takes place. 
Thorough washing of the poisoned skin with pure alcohol is also a preventive if applied 
within an hour after contact with the plant. Following either treatment the sldii 
should be thoroughly washed with soap and water. 
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Mahogany Sumach. 
Rhu» inlegrifom (Nutt) Bentbam uud Hooker. 
DISTINOTTIBHINO CHARACTERISTirS. 

The Be1(l ntime of ninhogany puiunch Is simply " mnboKnn.v." nnd r^«rs to the 
brllllaot red color of its wood. To nTold confusion with the true mahoganr 




Via. l%l.—Rhi 



(nn unrelated tree, a native of Florida nnd adjacent Islands), the name "mahog- 
any Humaoh " Is suKK(«ted. .^ 
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A popularly little known everj?reen si>eeie8, <K*curring mainly as a very low 
bush producing? dense thickets, and only occasionally and in protected places 
l)ecoming a tri»e from 10 to 2() feet high, with a ver>' short, stocky trunk from 
8 to 15 inches through; sometimes taller and thicker. The crown, open and 
irregular, is com|K)so<l of many wide-spreading limlw and stiff twigs. Year-old 
twigs are clear red-brown ami moit> or less downy— ilensely so at first. Mature 
leaves (evergrei»n) are thick, leathery, usually of one simple blade (fig. 181); 
sometimes (comi>ound) consisting of three leaflets (fig. 181) ; borders of Ic^aves 
slightly' curled toward the under side: sm(M)th on their top sides, paler yellow- 
ish gri^n beneiith and stmiewhat downy on the veins and leaf stems. Leaves of 
one season's growth iK?rsist alMuit two years. Mature fruit (fig. 181), ripe in 
late sununer and few in numlier. is circular or oval in outline, flattish, and 
densely covereil with det»p red. fine down, the thin, sticky, resinous pulp covering 
a smooth, hard, pale brown sttme (fig. ISl). Wo<xl red, heavy, hard; with very 
thin, light colored layer of siipwo<Hl. It is sometimes used locally for firewood, 
for which it is said to \ye very excellent. The Iwautiful, rich, red color and good 
working quality of the heartwood renders it suitable for small ornamental work. 

The shrubby form is useful as an enduring chaparral cover on exposed sea- 
coast sands, where few other shrubs are able to exist. 

Longevity. — Not fully determined. One tree 2U inches in diameter showed 
an age of 02 years. 

KANGK. 

Coast of southern Calif oriiiH (from Santa Barbara) to southern Ix>wpr California 
(Magdalena Bay) : Santa Barliara and CedroK Islands. 

OCCURRKNCK. 

Low mountain and foothill slopes, and on exposed seacoast bluffs ; in dry sandy and 
pravelly soil ; also in sheltered coves and >?ulches. Forms extensive dense thickets of 
pure growth (low shrub) in very ex|M)sed places; in groups or small patches as tree In 
protected sites; sometimes with JfJiuM laiiritia. 

Climatk' Conditions. — Similar to those of Torrey pine. 

Toi.ERAXCK. — rndetermlned ; probably very tolerant. 

ItKPRonrcTiox. — Abundant see<ler. See<lllnKs fre<nient, sparsely distributed, or often 
very cumeruus where washiUK has covered seed. 

Family ACEBACEJE. 

This family consists mainly of tre(»s. comprising such widely distributed 
and well-known economic and ornamental reprcs*»ntatives as the mai>les, and 
also one Asiatic genus. Some of tlieni are large, commercial forest trees, pn>- 
dncing very ns«»ful timber, and the sjip of several yields hard sugar, the making 
of which is an imiMirtant Xj>rth AnH»rican industry. Further characters of the 
family are included under the following, its princiiwl gi»nu8. 

ACER. MAPLES. 

The maples embrace all of our repres<»ntatives of the family Aceracefp, which, 
with the exception of lM)x-elders or asli-leafed maples, are universally oilled 
maples. MapU»s an* characterizc<l by usually simple, single-blade<l leavers (tigs. 
182 to 187) or by comiM)und leaves with from .'{ to 5 leaflets (flg. 188). Leaves 
of both typt»s always occur in pairs on the twigs. The leaves of all maples are 
shed in autumn. The flowers. wbl<'li apiH»ar before, with, or after the leaves, 
are, in stwue representatives, male (by abortion of female organs) or are 
female (by abortion of male organs), each kind lH»ing l>onie on separate trees; 
in other cases, blossoms of these t}i)es occur on different imrts of the same tree 
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or branch. They are not often perfectly bisexual, or strictly of one sex and 
borne on separate trees. It happens, therefore, that not all trees are Si»ed bear- 
ing. Flowers are small or minute. Those of some maples are home in long, 
conspicuous, many-flowered clusters, while those of others api^ear in small few- 
flowered bunches. All maples are deiwndent for the fertilization of their flowers 
ui)on insei^ts, which throng about their nectar and pollen-bearing blooms. 

The fruit (of our representatives) is readily ret*ognized. It is composed of a 
pair of one-winged seeds, joined together but more or less easily separable when 
mature. The fruit is ripened in spring or late summer, and is disseminated 
mainly by wind and flood waters, and to some extent by animals. Seeil matured 
in spring falls shortly after ripening and germinates, while that ripened in late 
summer remains on tlie branches through winter, or falls late in autumn and 
germinates in the spring. The vitality of the seetls is generally transient, 
the more precocious seeds dei)ending for their life u[>on reaching a suitable 
place to sprout shortly after maturity; but the autunm-ripened seed retains 
Its vitality until spring on the cool ground or hanging from twigs in the cold 
winter air. 

Nearly all maples have flue-grained, dense, evenly and finely iX)rous woods, 
some of which arc hard, often beautifully curletl and mottleil. and highly 
prized for finishing and cabinet work. 

Of approximately 70 maples known in the world, 13 occur in th«^ United States, 
and 4 of these inhabit the Pacific region. 

Broadleaf Maple. 
Acer macrophyllum Pursh. 

DISTINGUISHING CHARACTERISTICS. 

Broadleaf maple Is the only large maple tree of the Pacific region, where it is 
called "Oregon maple" and "bigleaf maple." The name "broadleaf maple." 
derived from the technical name, seems prefernble. It varies greatly in form and 
height in different soils and situations, from a short-stennned crooktnl tree from 
2r) to 30 feet high and under 1 foot in diameter to one from 00 to 80 fi>et high 
with a straight, long, clear trunk from 14 to *MS Inches through; occasionally of 
larger diameter. Open-grown trei»s have short trunks and broad. dens<\ round- 
topiKHl crowns, while those in dense stands prmUice trunks clear of branches 
one-half or two-thirds of their height, and a sln>rt, narrow crown. Old trimks 
have rough bark with hard, scaly ridges of a pale grayish to retldish-brown color. 
Mature leaves (fig. 182), unmistakable in their large size, are thickish, smooth, 
and s<miewhat shiny on their top sides, paler gretMi UMieath. and 7 inches to 
occasionally 14 inches wide, with stems (J to 12 inches long. Before falling they 
become clear reddish yellow. Tla» ljirg(», drooping clusters of fragrant yellow 
flowers a])|)ear after the leaves are gi'own. Mature fruit or "seeds" (fig. 182), 
produced in large quantities by trw*s in the oi)en and at a comparatively early 

age. Is tawny or yellowish brown when rlix* in late autumn, often remaining 
on the branches until winter or later; IxhIv of the see<ls covered with sharp 
bristle-like hairs. Wood, fine-grained, rather hard, firm, light brown with 
pale tint of reil; of an excellent connnercinl quality and suitable and used for 
the same purposes as eastern hard mapU». A timber tret^ of the first Imix)rtance 
in the Pacific region, where conunercial hard wood is scarce. 

I^NOKViTV. — Long-liveil, the largest trees attaining an age of from l.^>0 to 200 
or more years. Forest-grown trees, from 12 to 20 inches In diameter, are from 
CO to 85 years old. 
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RANGE. 

Coant of Alanka (Routh of latitude 55"). British Columbia. Western Waahiiistoii 
and OreKon, and California (south to San Bernardino Mountains). 

^LAHKA. — Northern limits not definitely known. 

British CoLrMBiA. — Islands and seaward side of coast ran^, rare northward. Noted 
Queen Charlotte Islands, Eraser River Valley at Mission Junction and Tale (inland 
limit). Islands of (tulf of Georgia, Vancouver Island (locally noted on San Juan and 
Gordon rivers). 

Warhinoton. — Mainly west of Cascades below^ 3.5()0 feet. Eastern limits Peshaatln 
(Chelan County) and Blngen (Klickitat County) on Columbia River. Noted on Paget 
Sound at Seattle, Tacoma, LllUwaup. and l^nlon (Mason County), Mason and North Fork 
Skokomlsh River up to mouth of South Fork (Mason County). Clallam County, Olympic 
Mountains l>eIow 1,.^>00 feet. Quenlult Indian Reservation, Norton (I^wis County) ; 
(West) Washington National Forest up to 2.(N>0 feet, locally noted Sllverton (Snohomish 
County K and Skagit Vnlloy 10 miles belrw Marblemount (Skagit County) ; (Kast> Wash- 
ington National Forest at 1.100 to .1.500 feet, locally noted Stehekln River, I^ke Chelan, 
Stehekln, Peshastlu, and Peshasthi Canyon (Chelan County) ; Mount Rainier National 
Forest below .1..300 feet. lo<'ally noted Cowlitz l)ottom, Asbford (Pierce County). 

Oregon. — Wholly on west side Cascades, though extending east on Columbia River to 
Sherman County l)etween mouth Deschutes River and Grants. Noted Cascade (north) 
National Forest whole west slo|>e up to l.(K)0 feet, Cascade (south) National Forest below 
2.250 feet. Grant's Pass (0.^»0 feet, on Rogue River, Josephine County), Siskiyou National 
Forest. General in (^oast Range. 

California. — Throughout coast ranges from north to south border of State, Sierra 
Nevada only west side south to Se^iuoia National Tark, and southern cross ranges only 
south and west sides, at the north up to 4,000 feet, and at the south at 3.000 to 6,000 
feet. East limits in northern part of Htate, Siskiyou Mountains near Southern Paclflc 
Railroad. Scott Valley between Vreka and Fort Jones (Siskiyou County) below 3,500 feet. 
Mill Creek gulch west of Etna, upper canyon Sacramento Ulver from SIssons (3,500 feet) 
(Siskiyou County), to Kennett (Shasta County > and McCloud River for 15 miles above 
Balrd. Also noted In Siskiyou C*ounty on Salmon Summit from lielow 1.800 to 5,100 feet 
and in Del Norte County on Smith Kiver and at Crescent City. Eastern limits in north 
<roast ranges, mainly eastern sloi>es of Inner range, on bill l)etween town of Shasta and 
Whlskeytown (Shasta County ». probably eastern boundaries southern Trinity and north- 
ern Mendocino counties. Stony I^'ord. P\>ut Spring M base of Snow Mountain and Cook 
Springs (northwest Colusa Countyj, Cache Creek aliove Rumsey (Yolo County). Napa 
Valley north of Callstoga, bills west of Calistoga, and southwest slopes Mount St Helena, 
below Toll House (Napa (^ountyi. and Sonoma Creek Itetween Glen Allen and Sonoma 
(Sonoma County). Humboldt County, noted lloopa Valley and up west slopes Trinity 
Mountains to .1,700 feet. Reflw<K>d Creek. Carson's luml)er camp 17 miles north of 
Eureka, and south in redwood forest to southern l)order of county, also east up Van Dusen 
and Mad rivers l)eyond east line of county. Trinity County, noted from east side Trinity 
Mountains to Lewlston. at Canyon Creek, Junction City, Dutch and Carl creeks south of 
Junction City, I'ost and Second creeks south and southwest of Hayfork, and thence to 
South Fork Trinity, Mad, and Van Dusen rivers. .]fni(locino County: Noted in coa8|: red- 
wood l)elt mainly in gulches. Laytonvlllc to Covelo. Iwrders Round Valley, Middle Fork 
Eel River. Cave Creek to Redwood Hill, Redwood Canyon, Russian River from Ridgewood 
Summit to south Itorder of county, near l)oundary I^iLke County on road from Hopland to 
Highland Springs. Lake County, noted on northeast slopes Mount St. Helena on St. 
Helena Creek from Toll House to south end Middletown Valley (L.'iOO feet or lower), 
mountains north Mount St. Helena to l>eyond Cobb Mountain at 1.7(K) to 2,200 feet, can- 
yons upper I'utah and Big Sulpliur creeks and divide lietween them, near Adams Springs, 
road from Middletown to liower Lake, west of Highland Springs, northeast of Upper I^ke 
on Bartlett Mountain down to Bartlett Springs, east and southeast of I^wer I^ke on 
road to ReifT and Rumsey. fionomn Counifi: Noted on lower Russian River from eastern 
edge of redwood he\X at Forest ville. west to Gurneyvllle and Duncan Mills, and more 
sparingly west of Duncan Mills, Austin Creek from Duncan Mills to and above Casedero, 
Gurneyvllle to Occidental. Camp Meeker, (ireen Valley, l>etween Sel>astopol and Camp 
Meeker, upper Russian River northwMnl from Cloverdale, canyon l>etween Knight's and 
Alexander valleys, canyon Big Sulphur Creek for miles above Geysers. Marin County: 
Throughout, noted 1)etween Sausallto and San Geronlmo. Lagunltas and Paper Mill Creek, 
Mount Tamalpais north and south sides. Contra Costa County: Noted in canyons of 
Mount Diablo. Mitchell Canyon and upper Marsh Creek. Alameda County: Noted In Nlles 
canyon and canyon on Mission Peak. Coast ranges south of San Francisco Bay ; noted on 
Mount Hamilton (Santa Clara County) at .1,000 feet, and on road from Gllroy Valley to 
Gllroy Hot Springs: seaward coast range (mainly east side), in San Mateo, Santa Clara 
and Santa Cruz counties, noted west of Palo Alto, Boulder Creek, Big Basin ; San Benito 
County, on north side Fremont Peak, south of San Juan ; Monterey County, not on Monte- 
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rey Peninsula, but in Santa Lucia Mountains, at 800 to 4,200 feet, noted on coast slope 
in watershed of Sur River ; at head of Arroyo Seco west of Santa Lucia Peak and above 
Junction of Willow Creek, and in watersheds of Carmelo, San Antonio and Nacimiento 
Rivers; San Luis Obispo National Forest at 250 to 2.000 feet, in watersheds of Santa 
Margarita. San Luis, Arroyo Grande, and Huasna rivers. Northern Sierras not reported 
in Lassen Peak National Forest. Butte County: Noted Chico Creek eastward from Chico. 
Plumas County: East to American Valley near Qulncy, Spanish Peak ridge (up to 5,400 
feet on west and southwest slopes), and Mohawk on Upper Feather River. Sierra County: 
East in north Yuba canyon to Sierra City and some distance up North Fork of 
North Yuba, and to a canyon between Goodyear and Mountain House. Yuba County com- 
mon throughout yellow pine belt west to Oregon Hills and Bobbins. Placer County: 
Noted in canyon North Fork American River, near Cape Horn^ at Blue Canyon, Colfax, 
Forest Hill, between Iowa and Forks House, Devils Canyon, 'between Forest Hill and 
Colfax. Eldorado County:. Noted near Placerville. Amador County: Noted at Pine 
Grove, from Oleta southeast to Deadmans Creek, on road to Volcano and south to Dry 
Creek Canyon and ridge north of Volcano. Stanislaus National Forest in general at 
2,000 to 4,500 feet. Calareraa County: East to West Point, Railroad Flat, Mountain 
Ranch, between Blgtrees and Murphy, at 2,100 to .3,800 feet, and Murphy, west to 5 
miles south of San Andreas on Calaveras River, also noted Mokelumne Canyon, between 
West Point and« Defender, and on North Fork Calaveras, between Mountain Ranch and 
Mokelumne Hill. Tuolumne County: Noted between Big Oak Flat and Crockers and be- 
tween Big Creek and South Fork Tuolumne. Mariposa County: Noted near Bower Cave 
and on Bull Creek between Bower Cave and Coulterville, Yosemite Valley up to Nevada 
and Yosemite Falls (5,600 feet), and from Yosemite to Wassama. Fresno County: Noted 
in canyons of Kings and Middle Fork Kings River, Dinky Creek, and at mouth of Bubbs 
Creek. Tulare County : Noted in lower part Sequoia National Park and in upper Kaweah 
canyon (southern limit In Sierras). Southern croaa ranges: Noted in Tejon Mountains; 
Santa Barbara National Forest, In watersheds of Santa Maria, Santa Ynez, Santa Bar- 
bara and Matilija rivers at 200 to 4.280 feet, noted In Cooper Canyon 12 miles west of 
Santa Barbara, upper Cherry Creek, Upper North Fork Matilija and main MatllIJa, and 
Zaca Lake and vicinity ; San Gabriel National Forest canyons of south side between 3,000 
and 0,000 feet, noted near Los Angeles and Pasadena, Mount Lowe at 5.100 feet, Santa 
Anita Canyon at 3,200 feet, canyon West Fork San Gabriel River at 2.500 to 3,000 feet 
(Santa Ana County), upper parts of canyons; San Bernardino Mountains, canyons of 
south and west sides; noted In canyon Santa Ana River and on Hemlock, Bear, and 
Keller creeks. 

OCCURRENCE. 

Borders of foothill and low mountain streams and In alluvial river bottoms (here 
largest) ; in moist, gravelly, and rich humous soils. Best growth in Oregon and Wash- 
ington coast region. Forms practically pure dense stands over large areas, but often with 
California laurel and lowland fir. 

Climatic Conditions. — Similar to those of Douglas fir (in Pacific range). 

ToLEBANCE. — Endures a good deal of shade during early life. Requires top light for 
best growth ; dense side shade produces long, clear trunks. 

Reproduction. — Seeds very abundantly In the open ; much less in clone stands. Seed- 
lings fairly frequent on rocky streams, but plentiful on rich bottoms. 

Vine Maple. 
Acer circlnatum Purah. 

DISTINGUISHING CHARACTERISTICS. 

Vine mnple ia so called because of the often sprawling, crooked vine-like ap- 
pearance and habit of its slender, weak stems. The branches occasionally root 
where they touch the ground, and are covered with moss or leaf mold. It rarely 
stands erect with a straight trunk. Trunks usually from 15 to 20 feet high and 
from 3 to 6 inches thick. Often shrub-like. At l)e8t, in moist, rich bottoms and 
mountain flats, from 25 to 30 feet high and from 8 to 10 inches through. The 
largest trunks are slightly seamed near the base, but elsewhere the bark is 
smooth, thin, and dull grayish brown, tinged with red. The crowns are irregular, 
open, with slender, crooked or crumpled limbs and twigs. The shapeless form of 
this tree is probably due to Its growth mainly under dense shade, of which it is 
extremely tolerant, where it can produce only long, weak stems, which, annually 
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bent to tbp grouiul liy tlie lienvy xnon-x pivi'iilent In IN rnnKP. stru^frle pncb year 
to grow erpot, giving the Rtemti nintij' oiirlonn mKikn. In thp i<i)ei) nn<I on iMiril^rs 
of forests It In n|it to 1)« xhortpr nml moiv ^rtvt. ^[ntu^e lenvps Iflfcn. IKi. ISl). 




roxe red when young, lire smooth nlH>ve: mhuite luffs of linlm only in tbe nDgles 
of tlie veinn on ttie piUrr. lower nnrfiires: In the fiiil lieimllfuUy («1oretl reddlsb 
yellow or bright scarlet. Tlie rliie ■■»et'd«'" (fruit) (figK. ISO. 184) nre llgltt yel- 
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low-brown In eiirlj' nutuuin: t^arli^r tbe n-lnini are brlglit rose-reil. n short time 
before fiilllni;. Wood very pnle lirown to aliuost wblte, wllU thick sapwood; 
very nne-Rrnitte<l. tlense, luiil liard, cbecking lindly In drj-inR, Ijocnlly used for 
fuel, for which it Is pscpllent. imd fur snnip minor domestic purpo"**; •>' "" com- 
mercial uxe. 




LoNOEViTY. — Not Ailly J^tcniilneU. A very i>erslstent but slow Rrower ; large 
trees reacli 80 or 90 years of ntre. Trees from 4 to fi Inches hi dinmeter are from 
60 to 70 years old. 
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RANGE. 

From the coast region of British Columbia south through Washington, Oregon, and 
California (to Mendocino County). -— r- 

British Colpmbia. — Coast west of Coast Range, not far north, and on Vancoiij|»r 
Island. Noted In lower Eraser River Valley and on Chilliwatc Latce. 

Wahhinoton. — Mostly west of Cascades, below 2.000 or 3,000 feet. Noted east "of 
Cascades in Stehekln Valley at 1.150 to 4,000 feet, and on Nason Creek in Chelan 
County, and near Martin, Kittitas County (alt. 2,775 feet). Noted west of Cascades 
in Wasfaln^on National Forest below 2,000 feet, Sllverton (Snohomish County). Seattle, 
at Taeooui, Lilllwaup on Hood Canal, Olympia (Thurston County), Montesano and 
Grays Harbor (Chehalls County), in Clallam County. Olympic National Forest below 
2,000 feet, Mount Rainier National Forest lower red fir type. Upper Nisqually River, 
Yakima Pass (east boundary King County). Mount Adnms, White Salmon (on Columbia 
River at west boundary Klickitat County). 

Oreoon. — Confined to part west of Cascades, which it ascends along streams in Douglas 
fir forests to 5.000 feet. Noted along Columbia River on flats above dunes between 
McClures and The Dalles, Wasco County, on Mount Hood, in Cascade (north) National 
Forest, all over went slope, and in Siskiyou National Forest. 

Calipornia. — South at least to Mendocino County on the Coast and Ix^wiston on Upper 
Trinity River (alt. 1,750 feet) (Trinity County), and east to McCloud River, Upper 
Sacramento River just above Dunsmuir (Siskiyou County), altitude 2,280 feet, and near 
Sissons (Siskiyou County), altitude 3.500 feet, and in Modoc County to Warm Springs. 
Noted also In northwestern part of Klamath National Forest. 

CMTURttENCK. 

Alluvial bottoms (mainly above inundation), flats. Iienches, depressions, borders of 
mountain streams, and lower meadows: in moist, rich (often heavily humous), rocky 
soils. 

Always subordinate, undergrowth in pure clumps and patches, or mingled with broad- 
leaf maple, western dogwood, grand and amabilis firs. Douglas fir, western hemlock, 
western white pine, yew, and western serviceberry. 

Climatic Conditions. — Similar to those of Douglas fir (in Pacific region). 

ToLKRANCB. — Exceedingly tolerant of shade — often very dense. 

Reproduction. — Only moderate periodic seeder, but some seed Iwrne locally about 
every year. Seedlings occur generally, but scattered sparingly in dense and partial 
shade where they persist. 

Dwarf Maple. 

Acer (jJahrmn Torrey. 

DISTINGUISIIINC; CHARACTERISTICS. 

Dwarf maple is only rarely a trin* from 20 to 30 feet high and from G to 12 
Inches through, its narrow crown of straight, slender limbs trending upward 
shan>ly- Very generally it is a small-stenuneil shnil) from 4 to G feet high or 
a slender tree from 10 to 12 feet high. The tnmks are smooth, red brown, 
with a grayish tint. Mature twigs of the season are smooth, rich reddish 
brown, as are the buds. Mature leaves « (flgs. 185 to 187) are smooth and 
shiny on their top sides; very pale green lieneath; smooth, the yellowish veins 
appearing prominent; leaf stems frequently clear red. Mature "seeds" or 
fruit (fig. 187), rii»e in early autumn and soon shed, are light russet brown — 
bright rose-re<l bef<»ro ri|)ening. Wood, almost white, with very thick sapwood, 

• By some authors the deeply 3 to r>, mostly .3. lobed leaves are held to belong to a 
distinct species, Acer tloufjlnnii Hooker. The fact, however, that throughout the range 
of this mnple deeply cut leaves are frequent with the ordinary form— often on the 
same tree — would seem to show that the character is unreliable. 
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flne-graloed deuse bard and rather heavy. Ot no comiuerclal use on account of 
file mostlj Bumll size of Its etenie Of little Imitortance to the forester except 
for the thin scattered briiBh cover its ahnibby stools form. 




Longevity. — Not fully determined. One tree :H liicUeN in diameter showed 
:iu age of 15 years. 
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CatKorn[> (southvard on Sierra Nevada to cant fork or Knweah Rl 
tana, aod Colorado (eutrrB Blopea a( Rock; MohqIbIdb). weHtem 
and Bcotts Bluff coiintlotl. pofllprn Ni-w Meilro. aad Arliona. A 
Vancouver Island. Blue Mountains of OreRon, and In CBiiyoiui o 
and Arliona : elaeohore sbruhhy. in s^npnil. at n.non In 0,000 ft 

Alaska. — North rIouk coaat to hpad of l,;nn Canal ital. 00°), along rlvera. probsbly 
onljF citendlns Inland to altltuda of fpw hundred feet, thongb also noted on «ast side of 
n Stlklne KiTer above lis enayon. Noted on I'rluce of Wales Island and 




at Ijrnn Canal at Cbilkoot a 
nt rjrranild Iliirbor. 

Casada.— l.'Bually tielnw 0.( 
iiaskU {altitude 4.:ii>i> frvl I In Itun- Rlv<>r Valley ai 
nlioiit to latitude ni". Noted nlx.ve Morle; (altltii 
tude 4..'i21 feetl In Bow IIItit I'iikk. mountnlnx 
Bridge <JuBt above mouth of TlioDipiinn River), am 
Baqulmo, Cordon Blver Valler, and Kenfrew region. 
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Wabuisoton. — Whule wooded imrHon of SlatP. To iK«-kvel na I'uget Hound ( 
ol Iloodiipnrn. at 1. 100 to 4.S0O fwl od cunt slopeii Cnnrndeii In WaHlilDgton t 
Fun? St. Notod SltHglt Vaea at b^ad of Skagit RWer. Mount Rainier. .Vixigually VbII?^, Mount 
Adamn. and ua t'UHt Ride of Cimi'Hdps Id Yaklmii County, on went b[n|>p of divide brtiT««ii 
Coiumliln and Vuklmn rlvcrH. In Ynklma Canyon, at Tompli-o. Wenas, Clrmsn Mountain, 
and Saddle MounCnIns, on weat bank of Columbia River between lYleBt Raplda aod Beo- 




glabrum. 



Ilnel BlufTd. lu Kltlllng l.\iiinly on dlvldi' alMve Kllenslinrf;. and In Wenacbe Moiintalna, 
wnd [n Clietiin Cuuntj- In mliey of Hl.-lu-kln lUvi-r, .1 mllPH aborp Lahp Chrlan. Al«« 
uotrd in I'UKtvrn WiisblnEton in I'olvllli- Indian Itr<i4ervHllon at Fort Colrlilo (Btprena 
•.'ountyj. olllludc 1.017 feet, DaTJa Uancli at foot of Mount Carllon (Sjiokan? Countr), 
tjprasue (Lincoln County), altitude l.SOO feet, and In Blue Uountalna at 4,000 (eeL 



896 FOREST TBEES OF THE PACIFIC SLOPE. 

Oebgon. — Whole wood«d portion of 8Ute except Goooe Lake regkm. Noted aloo^ 
Columbia RlTer in Sherman County, Blue Mountains, Mount Hood, Crater Lake on Inner 
slope of crater. 

Califokxia. — Northern part of State, Sierra Nevada, probably only on west slopes, 
and ranges east of southern Sierra Nerada at hl^ elevations. Noted at 3,000 feet at 
south end Shasta Valley, on Mount Shasta up to 5,<M>0 or 6,000 feet, especiallj in Mud 
Creek Canyon and Squaw Creek, near Sissons and in McCloud Valley ; in Trinity County, 
on lakes at head of Canyon Creek ; Lassen l*eak, IMumas, and Tahoe Nationnl Forests ; 
i^tanislaus National Forest at 5,000 to 7.500 feet, Tosemlte Valley, Bubbs Creek (tribu- 
tary South Fork Kings River), East Pork Kaweah Ri^er at 8.000 to 9.000 feet, cant of 
southern Sierras in Grapevine Mountnins in Wood Canyon, in I^anamint Mountains, 
in Death Valley Canyon at <».0(iO to T.lKM) feet, or higher. Altm reported in San Jacinto 
Mountains, in canyon on cast side below Round Valley at 7,500 to 8,000 feet. 

occubrence:. 

Rocky cliffs and canyon side^ gulches. Iwrders of high mountain streams, and 
meadows, usually when> soil is thin, gmvi'lly. and often poor. Scattered siniclj and in 
small clumps with brt>adleaf maple, mountain alder, birch < Alaska t. aspen, and western 
serviceberry. Occasional large trees in southeastern Alaska, Vancouver Island, and Blue 
Mountains of Washington. 

Climatic Conditions. — Similar to tho!«e of aspen. 

ToLESANCK AND Refsoocction. — rndetcrmined. .\ppears little tolerant of shade ; seeds 
rather sparingly. 

California Boxelder. 
Acer negundo caUfornicutH (Torr. and Gr.) Sargent. 

DISTINGUISHING CHARACTERISTICS. 

California boxelder is usually called simply ** boxelder,** but it sboold be 
distlniruisbed from tbe eastern boxelder {Acer ncgundo L.), of whicb tbe 
Pacific tree is a variety. 

A sbort and stoi'ky tree from 20 to 50 feet blgb and from 10 to 90 incbes In 
diameter: sometimes taller and tbicker. Tlie clear trunk is sbort, tlie crown 
broad, dense, and round-topped, and tbe bark of tbe trunk pale grayisb brown, 
witb regularly deep furrows and nam>w ridges. Mature twigs of tbe season 
tbickly loated witb down, as are tbe mature 3-parted leaves (fi^ 188) on th^r 
under sides and sometimes on bi>tli surfaces. (Foliage and twigs of tbe 
eastern tree are smootb or only sligbtly bairy.) Mature ''seeds'* or fruit (fig. 
188) are alsc» downy. Tbe green isb flowers of boxelder diflTer from tbone of 
simple-leafed maples iu l>eing strictly male and female, and tbose of eacb sex 
are borne on separate trees; tberefore only tbe female trees produce seed. 
Male flowers occur iu clusters of drooping, unbrancbed tbread-like steins, 
wbile tbe female flowers are on a drooping brancbed stem, botb from buds on 
twigs formed tbe previous year. Tbe seeds, ripe in autumn, usually remain on 
tbe twigs until or during tbe winter, tlieir dead stems adbering to tbe braneblets 
in s|>ring. Wood, very |mle lemon yellow or creamy wblte, tbe sap and beart- 
wood scarcely distinct from eacb otber. Variable from fine-grained to moder- 
ately coarse-grained, ligbt. soft. firm, but brittle. Suitable for second-rate finish- 
ing, box-boards, and paper pulp, but tbe poor timber from and scattered supply 
of tbe trees render tbe wood of little commercial importance. 

LoxGEVTTY. — Not fully determined. One tree 12 incbes in diameter showed 
an age of 36 years. Gives evidence of being sbort-llved. 

RANtlE. 

Southern California (vallev lower Saommento Klver : valleys and coast ranges froai 
Sonoma County to SanU Barbara County, and western slopes San BerDanUno HoimtaliisK 
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Noted in Boaoma Count;, Contra Coatn CooDty. Rare Id coast ranges aoiitb of San 
Kranclaco Bs; ; noted near Holedad In Santa Lucia Mountatna. Ooleto and OaTlota 
PaaaeB In Santa Vnei UountalnB (Sania Barbara Countyl. and b«low Fort Tejon, Calla<U 
, in Tebacbapl MoontalnK. 
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Climatic Coxditioxs. — Similar to those of Fremont cottonwood. 

ToLERAXciL — Moderatelj tolerant of shade, especially Id early life. 

UEPRi»DrtTiox. — rrollfic seeder, ItearlDg good crop nearly every year. Seed has fairly 
high rate of germination tliut often tardy) and persistent rltality. Germinates well only 
when covered l>y moist litter or soil. Reproduction rather scanty. 

FamUy HTPPOCASTANACSJB. 

HIpiKKnistanactnp is known as the horse-cht^stnut faniily, which Is iK>puIar 
through the wide cultivation for onianient of its l^est-lkiiown rei>rt*8eiitative, 
tlie ct>nininn <;rei-ian horse-i-hestnut. They are nearly all small or mediuin-slziHl 
tnH»s. which lK»lonp chiefly to the piMuis .Ksculus, and, with the similar Mexic*nn 
and Central Aineric:in ireiuis Hillia, nuike up the entire family. Chanict€»ristirs 
of the family are >:iven under .Ksculus, which is well represented iu tbe Uuited 
Static. 

JSSCTTLVS. BUCKEYES. 

The huckeyi's c«iinpris«» tnn's. and a ft»w shrubs, whirli are mlleil " horne-i'liest- 
nuts " and " l»u<*keyi»s :** tin* lattiT naiiu'. h«»wever, is applitnl to all of our native 
s|HH-i«'s. The tnH»s an» priiu-iiwilly unim|K>rtant forest trees, tlieir wood Indn}? 
s<»ft. lijrht. not durable, cross-^miiUHl, and hard ti» work; a number of them are, 
howevt»r. very hijrhly t»sH'eiu«»<l and inu<-h planted for ornament, on aoi'ount of 
tlieir slK)wy flowers and hauds^>me foliap*. They are all strikingly similar in 
the form of their o|)p;isite leavi»s. whirh art» nuuiiosed of one bmj? stem with 
fnmi r» to 1> s«*p;irate. leaf-like leaflets radiatin;; fnmi Its end. Tbe foliage is 
sIuhI in early autumn every yejir. The usually lanre fruits of biK'keyes are al.s(» 
similar to I'arh oth«»r and easily nNi»;nii35*Hl by their thick, leathery. sm<M)th. 
warty, or prirkly t'overinjr la miw«ule>. which, wlieu mature (in late summer), 
splits oiHMi by rcjrular S4»auis and liU»nites one or two (often larj^iM thiu-shelltHl. 
shiny, ritli brown, «hestnut-like stH»»K The fancietl restMublam-e of the bijr, 
j:U»ssy bn»wn s*»»Mis to the eye of a biirk is the pndial»le origin of the popular 
ominiou nam*' " bu«keye." The heavy. flt»shy. bitt«*rish see*K rarely eaten by 
any animals, are distributi»»l almost entindy by flo^nl waters, whenever carried 
away from the mother trtv. r^uritnl in tnirth or debris they rt*tain their vitality 
only \mtil sprin;:. when they ;^»rminate. if at all. Winter l>u<is art» brown and 
s*-aly. those on the ends of the twie« often lan^» and ci»nsplcuous. The showy 
rv%\, yellow, or white t usually chhi ) elusters of flowers an* prodm^eil as a new 
slu»i>t fnnn the ends of last year's twi;rs. Si»me of the flowers (on upper jwrt 
of tlie <Iuster> are male or p.»llen U'arimr. while others lat the bjise of th<» 
cluster I are bisexual and the only iini*s pnMlueinj; fruit. Four sftecies occur in 
the UnittHl States: ;'. are in the Ka^t. and one in the Pacific region, confined to 
California. 

California Buckeye. 

.H.^tulus rtilifnrttiiit Nuttall. 

idSTiN«;risiiiN«; riiAUArrKKisTH's. 

California burkeye i< shnil»-like: it has s<*venil stems fnun 10 to 20 feet hlph 
and fn»m :\ to r. inelu^ throu;:h. jrrowin? ti>>:i»ther from a ci>mmon root, Some- 
times it is iroiu -.'» t«> ;'<• feet lii',:li and fn»m s to 2i> iii«lu»s in diameter, with a 
short. siiKHdb. p-ay — i>ftt»n whitish— trunk and a flat-top|»e4l. open crown of 
wide spnadiii.: liml»s, U'af-stenis fn»m 4 to r» inches Ion;: and commonly with 
5 is*»metinu*s 4 to Ti leaflets i fli:. I^IO. which are from 3 to 7 im*hes lonp. 
<nit«»th thr..ui:h.»ut when mature, exivpt for minute hairs in the anirles of the 
veins on the paler jrreon lower sidt^ They fall in early autumn, learing the 
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large i)ear-iihaped fruits (Rk- IHI)). 2i tn n lacbeK Iuhk. hanKlni; dim-ti (imspicu- 
ously from the tipo of the brnnc-fapd. The fruit cnpunlt* UHunlly oontainn nn« 
fietKl. nbout 2 liii'lii>K tliii'k. WikhI. fliie-graliMvl. n'1)lt<^ to very iiali> y<>llo\r. the 
heart und sapwood scarcely distinct fntm encli other; of uu commcrciit] use. 




The chief uscfulnexs Ih in ftiniiint; wnsfdembie open but helpful wiver on 
exiHisti] ary. r<Klcy foothill slopes. In gulches, and nlong hill etreaiuH where fOM' 
other trees grow. 
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Longevity. — Not fully determined, but undoubtedly sbort-Iived. One tree 7§ 
inches In diameter showed an age of 43 years. Maturity is doubtless reached in 
about 100 years. 

RANGF. 

rallfornia (from Sacramonto River in MendA<*lno County alonj? coast nngen to San 
Luis Obi8iK> County : western foothills of Sierras to northern slopes of Tejon I*ass in 
Kern County; Antelope Valley north of San (iabriel Mountains in Los Angeles County). 

S'orth Coast Ranges: Lower foothills (500 to 2.000 feet) northward into Mendocino 
<^ounty, Shasta County, at least to Redding in Sacramento River Valley. Locally noted 
on Russian River (Mendocino County i : in canyons and on hills near Ukiah ; at LowiHton 
and on Canyon Creek (Trinity County) ; hill between Shasta (town) and Whiskeytown 
(Shasta County); lower hills of Stony Creek National Forest: valleys south 'of Clear 
I^ke (I^ke County) : Mount Tamalpais (Marin County). South Coast Ranges: Probably 
throughout lower foothills to San Luis Obispo Mountains, but noted only on seaward 
range west of Santa Clara Valley (500 to 1.500 f<H>t». where it is common; near Santa 
Crux ; foothills of Santa Cruz Mountains ; near Monterey on foothills just above Carmel 
Mission; Monterey National Forest (Santa Lucia Mountains), at 600 to 4.0OO feet, but 
not common, in Imslns of Sur. <'armelo, and Arroyo Seco rivers; San Luis Obispo National 
Forest, only in iMsin of Salinas River. Sierra Foothills: Common from Shasta County to 
Tehachapi Mountains: in the north, at 500 tu 2.000 feet, ^nd in the south, at 1.000 to 
3,000 feet. Locally noted in Shasta County; near Chlco (Butte County); near lone 
(Amador County) at 200 to 5.000 feet: Stanislaus National Forest, throughout lower 
belt; Northfork and vicinity (Madera County) : South Fork of King's River, below Mill- 
wood ; Kaweah River, foothills ; Kern River basin, below oaks ; at Ilavilah ; Kemvllle 
to Walker Basin. Southern Cnntn Ranijes: AI>undant in Tehachapi Mountains in canyons 
and nearly up to summits ; extends eastward and southward to the north slopes of Santa 
Barbara Mountains alMive Antelope Valley, where it occure In liasin of Elisabeth I^ke at 
2,400 to 4.500 feet, reaching the foot of Sawmill Mountain. Locally noted from Havilah 
tu Fort Tejon and in CaAnda de las Vvas, and reported on south slope of Santa Barbara 
Mountains in Matillja Creek basin. 

OCCURRENCE. 

Foothill and lower mountain sloi>e8 : frequent on borders of streams and canyon sides, 
in dry gravelly koIIs. Forms spreading clumps intersspersed with scrub oak, redbud, 
occasional live oak, t>tue oak. and pray pine, manzanita. and other chaparral brush ; largest 
in sheltered coves and /irulches. 

Climatic Co.nditions. — Similar to those of blue oak and gray pine. 

Tolerance. — Seedlings endure slight shade for several years, but later growth demands 
full light. 

Reprodcction. — Fairly abundant seeder. Young plants moderately frequent. Seed 
germinates only when it is well covered in soil. 

Family BHAMNACKS. 

lilinuimiccsi* is iK>piilarly known as th«» bnckthorn family, which is widely 
known chiefly from its representative peiius Rhamuus, an exotic species which 
is iwrticularly famous as a metilcinal plant. They are all small trees or shrubs, 
some of them jxcncrally distributed throughout the world. They are cliaracter- 
iziHl by their bitter bark, their often scaleless (nailed) buds, their single-bladed 
leaves, evergreen <»r slieil every autumn, and their small, greenish, usually 
bisexual flowers and berry-like fruits. Six genera, containing trees, occur in the 
Vnited States, and two of them, Ccanothun and Rhamnus, are represented by 
eastern and Paclflc si)ecles. 

BHAJOnrS. BTTCKTHOBNS. 

The buckthorns form a large group containing trees and shrubs characterized 
by their intensely bitter, pungent barlt and twigs. The twigs do not have 
strictly terminal or end buds, the last bud being a side one at the Iwise of the 
last leaf-stem. The leaves^ evergreen or shed each autumn, occur singly on the 
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twigs or seemingly In pairs, the two leaves nearly but rarely exactly opposite 
each other. Minute flowers, bisexual, or some of them male and others female, 
and each Ivind borne on different trees, occur in small branched or unbranched 
clusters at the bases of leaf-stems, coming after the latter are grown. Fruits 
matured in one season (usually in late summer) resemble berries and have a 
thicls, juicy pulp covering from 2 to 4 very hard seeds, somewhat like a coffee 
grain. The succulent, often attractive fruits are greedily eaten by birds and 
mammals (without injury to the seeds). They are widely disseminated, chiefly 
in this way. Wood of the buckthorns is flne to coarse grained, moderately 
heavy and firm, of ordinary quality, and of no economic value, principally 
because the trees are small. The best known species of the group is the Euro- 
I)ean Buckthorn {Rhamnus cathariica L.), t>opular for hedges and as a small 
ornamental tree. Several of our native si)ecies are planted for ornament, but 
one only, a tree of the Pacific region, is of ctmunercial importance on account of 
its medicinal bark. Three tree si>ecie8 and one variety occur in the l-nited 
States, and two of these inhabit the Pacific region. 

Evergreen Buckthorn. 
Rhamnus crocea Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Evergreen buckthorn has glossy, prickly, evergreen leaves, and is very com- 
monly only a straggling or massed shrub from 2 to 4 feet high, but in protecte.1 
situations it is sometimes a slim tree from 12 to 15 feet high, with a smoothish, 
dull ashy gray trunk from 3 to G inches through; crown branches few and 
distant. The smootli, red-brown twigs are straight, stiff, some of them spine- 
like. Mature leaves smooth throughout (fig. 100), thinnish but leathery, shiny 
yellowish green on their top sides, and much lighter, sometimes reddish green 
beneath; occasionally very minutely hairy on the veins and leaf stems. Fruit 
(fig, 190). ripe in late summer, dull red, and smooth; the very thin pulp covers 
from 1 to 3 little nuts, which split oi)en and liberate a hard, grooved seed pointed 
at one end (fig. 101, a). Wood, light yellowish-brown, fine-grained, and brittle. 
Of no economic use. 

Longevity. — Not fully determined. One tree 31 inches in diameter showed 
an age of 20 years. 

A distinct variety of this species which possibly deserves to rank as a species 
is RhamnuH crocea insularis ((ireene) Sargent, which occurs on Cedros and 
Santa Barbara islands and the adjacent mainland of California. It differs from 
the species in its longer and less distinctly toothed leaves (fig. 191), sometimes 
with entire Iwrders; in its somewhat larger flowers and bright red fruit; and 
particularly in the uniformly grooved, rounded, and abruptly short-pointed top 
end of the seed. Said to be 25 or 30 feet high and to flower six weeks later 
than Rhamnus crocea. Specimens of this variety have not been compared with 
those upon which Rhamnus pirifoUa Greene, found on Santa Cruz Island, is 
based. The latter appears to be a form of this variety. 

What is probably another, but less well known, variety is Rhamnus crocea 
pilosa Curran, found in Santa Maria Valley near San Diego, Cal. It has nar- 
rower leaves with curled borders, and the twigs and leaves are covered with 
dense, minute, soft hairs. Nothing is known of its size. 

RANGE. 

California ; upper Sacramento River, west of Sierra Nevada Mountains (to latitude 29**) 
to Lower California (Guadalupe Islands). 
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RhamMM* pMr»kiana De Candolle. 
DISTIXCriSHIXG CHAR.%CTERI8nC8. 

Cascara sa^rada varies in size ami fomi in different parts of Its ^ride range, 
where it occurs in dry or moist soils, in the open or crowded in a sbady forest 
of other large trees. In nK»ist rich si>ils of the north coast region, forest-grown 
trees are from 20 to 90 feet high, with a straight, smoothisti, ashy gray, or 
sometimes brownish, tronk fn>m G to l.! inches through, and a narrow open 
crown which has only a few bram^hes standing oat straight from the andirided 
liole: occasionally somewhsit taller: in o|ien places, with a very siiort trunic 
from 20 to 30 in4*hes in diameter, giving «iff very large, upright limbs. Fartlier 
south, in po(»r. dry soils of o|ien situations, usually a slender-stenuned ^ shrub 
in dense dumps from 3 to «» feet high : sometimes bent to ttie groand. Mature 
t^vigs of the season are smooth or slightly and minutely downy, and usually 
dull reddish brown. 

Mature ]e:ives (fig. 11^ > in its northern and moister range are commonly 
thin, large, prominently veiny, with sfiarse. very minute hairs alwTe and 
beneath t»n the larger veins and on the leaf stems; they are shed regularly in 
autimin. In its drier, southern distribution to and through central California, 
mature leaves (fig. 10:{> are smaller, thicker, and somewhat leathery; the 
hairiness is decidedly more pronouni^eiL and tlie veins are smaller but con- 
spicuously connecteil in a network : foliage of this type often persists more or 
less during late autmnn or winter. Seen separately, the two extreme forms 
almost aiH^ear to be distinct si»ei*ies. but sluide. soil, and atmospheric moisture 
seem to acct>uut for distim*tive characters of the northern form, while exposure, 
dry soils, and dryness of atmosphere s^t*m to acci>unt for tlie smaller, hairier, 
thi<*ker-leafeil si^utlieni form, wbieli. mt»reover. is ix>nnected with tlie northern 
one by intermediate forms. Flowers, fruits, and seeds of iMlth forms are 
essentially alike. 

There is pixHl reasi>u, howe\-er, for seimrating from the thicker-leafed form 
one which inhabits southern California (sometimes the central part) and 
extends into Arizona and New Mexiio. It is Rhamnus purskiana tomenteUa 
(Gray> Brandegee. distinguished by the dense coating of whitish down on the 
twigs and lower sides of the usually narrow leaves: a wide-leafed form of this 
variety has l»een found.*" however, in L:ikc and Colusa counties, CaL 

Mature fruit (figs. 1;>*J, !!>:>> sm<toth and blac*k (previously red> with Jnicy, 
rather thin, sweetish pulp, which ci^ntains 2 or 3 hard, smooth, olive-green seeds. 
When there are two seeils they are fiat lai one side like a coffee grain, and 
when three they art* triangular: lH»ttoni end of seetls notched and top end 
rounded.' WwhI. pale yellowish brv>wn. with faint tinge of red; moderately 
heavy and soft: firm but brittle, rather cT>arse-gniined : layer of whitish sap- 
wood thin in forest-grown trees, but thirk in th^ise grown in tlie open. Of no 
e*:ninomio use. 



•Also call^ li<*arl«erry. liearwiKul. Kr\>t[e^WTr\ . loffei^^tive. Mtter-bark, waboo, ADd 
sbittimw<x»d. 

* Id the northern part. espeiMally of the lower we<i sloi*e of the Sierras, occurs what 
is here considered a form of this species, with verv slender, wand-like stems, cicmr red 
twigs, and tbinnish. narrow, sharply p^>inte\l leaves. It has been described ms a distinct 
species \Rhamnu* rultni iireene. IMttonia. I, CS. l*»i»i and deserves further careful study 
In the field. 

' Discovered first by I*rof. T. S. Brande^iv. 

' See dissemination of seeds under Rhamnu*, p. 401. 
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On Bcrount of itf oiedicinnl (tonic and Inzntlve) properliw the bark Id col- 
lected estentilvply from trees In Its northern range, to tbe autount, aonuBll;, of 
at least halt n million poundn. In Oregon and Wnebiugton especially, collect- 
ing the bark btis become an iiu|)ortant local industry, to meet tbe IncreSBlng 




demand for bnrk botb In tbls country and In Europe. Large numbers of treeR 
are destroyed annunlly by iieellng. The cut titumptt sprout vigorously, so that, 
with i-ouserviitlve management the supply can he uialntaliied.' 

■Aa iDTeatlgBtloD looklDK (a ■ 
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Ij>\gevitv. — Ni>l full.v tletcruiln^ for luixe tren*. Tbawie from ti to I:! Indx 
a (lliiQiPtfr iir>> fmin IS tii A*> ymm nhl. wlmi fnnwii In (1eii!*e KtaiMl><. bat at 
vprtu|>|ieil. 
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OCC'ITRRKNCE. 

Low river hottomR, flats, ynlleys, l>orders of slow streams (nt north), and high foothill 
slopes (southward) ; in former habitat In rich, rocky, or humous soils (best growth) and 
in dry gravelly or sandy soils throughout southern range (here shrubby) ; abundant 
moisture and rich soil required for largest growth. Mixed (usually as an undergrowth) 
with Douglas fir, red alder, western red cedar, hemlock, broadleaf and 'vine maples, 
Oregon crai), in alluvial bottoms, but often with manzanitas, live oaks, chaparral brush 
elsewhere on open hill slopes. 

Climatic Conditions. — Similar to those of red alder and Douglas fir. 

TOLBKANCE. — Kxceedingly tolerant of dense shade in humid air and moist soil ; ap- 
parently much less so in drier and exposed situations : the two habitats, different in cli- 
matic and soil conditions, producing two very unlike forms. 

Reproduction. — Prolific seeder. Seed of medium high germination (often tardy) 
and of very persistent vitality. Scattered seedlings fairly abundant in moist forest lit- 
ter and mucky soils ; scanty In drier habitat except in depressions where seed has been 
deeply covered by accident. Growth slender in dense shade ; branched and bushy in 
open ; shrubby In dry places. 

CEANOTHTJS. MYSTLES. 

Tlie myrtles are a small groiip of low, slender trees and shrubs confined 
to North America. One eastern shrubby species is called "New Jersey tea," 
while most of the western siK»cies are known as "lilacs" and "myrtles." As 
trees they are unim])ortant, but as shrubs they often form a large and conspicu- 
ous part of the useful chaparral cover on dry mountain sloi)es throughout the 
western United States, where, in addition to assisting mucli in preventing rapid 
run-off, a numl)er of them furnish the principal browse in summer for range 
cattle and sheep. The greater number of them grow in the oi>en, but some 
mingle with forest trees. They grow near sea level or ascend high mountain 
sloi)e8, friMpiently becoming conspicuous features in burned areas among moun- 
tain pines, spruc*es, and firs. 

The twigs are smootli and unarmed (sometimes with spines or spine-pointed) 
and frequently angled. The leaves are simple (with one blade) and borne 
singly. Prominently characteristic of the leaves, annually deciduous or ever- 
green, are their 3 veins, consisting of the main central vein, on both sides of 
which a vein extends from near the base of the leaf nearly or quite to Its top end 
(figs. 104 to 19C). The minute, blue or white, i)erfectly bisexual flowers, often 
fragrant, oc<*ur In small, dense, branched clusters. The coloreil divisions 
(petals) of the flowers resemble minute tobacco pipes. The fruits are small, 
dry, berry-like bodies, with three rounded, bulging lobes, which are three little 
nuts. These are joined together, but are separable when ripe; the thin, dry, 
brittle covering of each splits oi»en and liberates a thin, hard-shelled seed. A 
curious fact concerning the dissemination of the seeds Is that, in a numl>er of 
siHJcles, the seeds are <iuite forcefully thrown « from their outer shells. This i)ro- 
vlslon Insures their being cast ui)on the ground, often a little way from the 
parent tret\ Flood waters and browsing animals further assist in disttibuting 
the seeds. 

Six or seven species, all found In the Pacific region, have l)een classed as 
trees, but so far as can be satisfactorily determined only three of these are true 
trees. This numlK^r Is likely, however, to be increased by careful field studies 
of some of the large, shrub-like species. 

SiKH»les of this genus are often dlfiicult to Identify in all of their variably 
shrubby or trei* forms, particularly such closely relate<l si)ecl(>s as C. arhoreua 
and the shrubby C. tdutinufi. Moreover, it Is now known that several species 
hybridize and so produce very i>erplexing forms. 

•Parry, Proc. Davenport (Iowa) Acad., v. 164. 
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Blue Myrtle.^ 
x'- Ceanothus thyrsiflorus Eschscholtz. 

DISTINGUISHING CHARACTERISTICS. 

Variable iti size, from a fruiting slirul) from 2 to 4 feet liigh to a very sbut, 
tlilclc-trunljed, busliy tree from 12 to 25 feet lilgh and from 4 to 12 iuelies in diam- 
eter; occasionally somewhat taller. Thin trunk bark, clear reddish brown, 
with thin scales. The branches, and especially the twigs, are prominently 
angled. Mature leaves (fig. 194) are evergreen, smooth and shiny on their top 
sides, lighter green beneath, and minutely hairy, particularly on the midveins. 
Fragrant flowers, usually light blue, sometimes white. Mature fruit (fig. 194), 
riiiening from mld-sunmier to early autumn, is dead black and smooth. 

Wood pale yellowish brown and usually with a very thin layer of sapwood; 
moderately heavy, fine-grained. Of no economic use. 

LoNGEvrry. — Not fully determined. One tree 5 inches in diameter showed an 
age of 12 years. 

RANGE. 
Western California (from Mendocino County to San Luis Rey River). 

OCCURRENCE. 

On protected slopes, edges of forests, and near streams ; at south, on exposed l>order of 
sea, here only a shrub. Largest on hills above Noyo River swamps (Mendocino County), 
and In redwoods on Santa Cruz Mountains. In moist or dryish gravelly and sandy soils, 
scattered with Douglas fir, redwood, oaks, western dogwood, vine maple, and willows. 

Climatic Conditions. — Not determined. 

Tolerance. — Fairly tolerant of shade, which it prefers especially in youth, but with 
greater soil moisture exists In open. Seeding habits and reproduction not fully known. 
Appears to seed plentifully about every year. 

Tree Myrtle. 

iUianothuH arbort'u:t (Jreeiie. 

distinouishinm; characteristics. 

• Tree myrtle, an Island species, has no common field name. The one here 
given, for want of a l)etter one, Is deriveil from the technical name. 

As a rule, a low, short-trunked, bushy tree from 10 to 20 feet high, with a 
deep brownish, scaly trunk from 3 to 8 inches thick ; the small bark scales are 
rather thick, and sijuarish. Young twigs, faintly angleil, grayish with minute 
down, and later l>ec*oming reiUllsh. Mature leav<»H (fig. 105) thickish, deep 
green, with exceedingly fine, soft hairs on the top sidc»8. and thickly woolly 
l)eneath; leaf stems al.so more or less hairy; margins of leaves with blackish, 
gland-tipped teeth. Pale blue flowers in rather large, dense clusters from early 
to late summer. Mature fruit (fig. 105) Is wrinkled and black. Wood, pale 
brown, tinged with red ; very thin, whitish sapwood ; fine-grained, dense, hard 
and heavy. Of no economic use. 

Longevity. — Not fully determine<l. Very i>erslstent slow grower, giving evi- 
dence of being rather long-lived. One tree 28 Inches in diameter showed an 
age of twenty -seven years. 



•Also called " blue blossoms," " California lilac," and " tick-tree." 
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Ulkc. 
CtvniilhuK Hjtiiio»»» Nuttnll. 

niSTINCriHlIlNO CHABACTERI8T1(14. 

I.ltni' liuit UiiiK Imx'Ii known dm a Klinib imly, but retvntly It has bcvti found 
:o Tiiu-h II troc xlze of from 12 to in rc<<t in helglit mill fruui 3 to Ti luclieti In 
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I) nurrow xcnuty-leafcd, oiwn crown of upright Hmbe. Mature twigs of the 
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season, somewhat angled, reddish brovvu. usually spiue-tipped ; often growing 
horizontally from tlie branches. Mature leaves (flg. 196) usually without mar- 
ginal teeth, thiekish, somewhat leathery, smooth, antl partly evergreen ; leaf- 
stems either slightly and minutely hairy or quite smooth. leaves on young, vig- 
orous twigs are often toothed, with the 3-veined character at the base more 
prominent than in the other entire-margined leaves. Fragrant, pale to deep 
blue flowers are borne in long (5 to 6 inches), wide bunches, the small clusters 
of blossoms densely crowded.^ Mature fruit (flg. 19C) smooth and black. 
Wood of the arlwrescent form has not been examined. Not likely to be of any 
economic use on account of the rarely large size of trees. 

Longevity. — Not fully determined. Record of one stem ai inches in diameter 
showed it to be 20 years old. 

BANGE. 

California. CanyooH near the coaHt of Santa Barbara, Ventura, and Los Angeles 
counties. 

OCCURBENCE. 

I^w mountain canyons ; in gravelly and rocky koIIh. ForniK patches and groups mainly 
under and interspersed with California live oak and walnut, white alder, pale elder, 
California sycamore, and laurel. 

Climatic Conditions. — Similar to those of California sycamore. 

Tolerance. — Not fully dc*^ermlned. but species endures a good deal of shade. 

Reproduction. — Abundant seeder and young plants frequent. 

Family COBNACEiE. 

Comaceie is commonly known as the cornel family, members of which are 
widely distribute<l throughout the world, but most abundantly in temperate 
regions. It contains shrubs and trees, some of the latter large and valuable 
for their timber. The family is representcfl in the United States by two groups, 
Cornun, the cornels and so-called dogw<K)ds, and by Xysm, the pepperidge or 
tupelo gum trees. Only Cornus is rei)resented in the Paclflc region, while mem- 
bers ot.Nyttita belong wholly to the Atlantic region. They have simple single- 
bladed leaves which are borne in pairs (one opposite another), or singly, and 
are shed every autumn. Their small, iu(*onspicuous flowers are either perfectly 
bisexual or of separate sexes, each kind borne on different trees (only the 
female trees producing seed). Some of the fruits resemble small berries, others 
cherries, and contain a one or two seeded stone. 

CORNTTS. DOOWOODS AND CORNELS. 

The dogwoods and cornels are a group of shrubs and small, rather unimportant 
hardwooded trt»es, with more repri^sentatives in North America than in any 
other country. The most iM)pular and widely known members of the group 
are the English cornel tree (CornuM man L.) so nmch cultivated for its acid, 
cherry-like fruit, and the so-called flowering dogwoinl of our eastern woodlands, 
prized and planted for its showy, white-scaled flowers. 

The bark of cornels is bitter and tonic. Cornel wood is very suitable and 
useful for small turnery requiring hardness, strength, and wearing qualities; 
special care in seasoning (slow drying) is needed to prevent checking. The 
IK)inted leaves occur mostly in pairs, rarely one at a point, while t^igs and 
branches are given off in pairs at every Joint (except in one eastern species). 
The leaves have prominent, deeply impressed, straight veins, and characteristic 
wavy margins, and are always clustered at or near the ends of the twigs. 
Flowers, perfectly bisexual, very small, greenish, closely crowded, and stemless. 
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Id small flat bunches at the ends of twigs, each cluster api)earing to be the center 
of a large white flower, the showy 4 to G divisions of which are upt parts of a 
true flower, but large i>etal-likeo scales (flg. 107). In other members (native 
trees) the small, white flowers appear loosely and without showy scales, in 
broad, minutely branched (2-forked), flatti8h-topi)ed clusters. Fruits produced 
by the^flrst typo of flowers appear in crowded clusters at the ends of the twigs 
(flg. 198), while the larger, broad, flat clusters of flowers produce similarly 
arranged clusters of berry-like fruit. Cornel fruits, often bright colored, are 
eaten by birds and mammals (with little or no injury to the seed), and thus the 
seeds are widely distributed: otherwise, they are distributed only by flood 
waters. 

They are chiefly moisture-loving plants, growing either in naturally wet or 
moist soils, or in forests where shade and ground cover conserve soil water. 
Si>ecies of Corniis existed in early geologic periods. Of the three tree cornels 
native to the United States, only one inhabits the Paciflc region. 

Western Dogwood. 
Conius iiuttaUii Audubon. 

DISTINGLlSHINCi CHARACl'ERISTICS. 

Western dogvvocKl, the only tree of its genus in the Paciflc forests, is easily 
recognized in spring when in flower by the large, conspicuous, petal-like" scales, 
or In late summer and early autumn by its clusters of bright red fruit and bril- 
liant red and orange foliage. From its general appearance it might easily be 
mistaken for its eastern relative. Com us ftoridn L., from which, however, it dif- 
fers widely in details. The western (logi\'ood is a smooth-looking tree ordinarily 
from 20 to .^0 feet high, and from to 8 inches through, but not unconnuonly 
from 30 to 50 feet high, with a fairly straight trunk from 10 to 20 inches in 
•diameter. Much of the thin. dull, ashy brown or reddish bark is#«mooth; 
only the bark of large old trunks is broken into very small, thin scales. Crown 
branches are short. Young trees in the oi)en have rather short trunks and 
long, narrow crowns, which in older treses become rounded, while in close 
stands the crowns are short and nan-ow, and the trunks long and clean. Twigs 
of a season's growth, minutely hairy when young, are mostly smooth and dull 
red-purple, often with greenish areas; the small, jwinted. leaf-buds are clas|)ed 
by two opposite, long-iK>inted, narrow scales (fig. 108). Mature leaves (fig. 
108) are thin, with minute, very close hairs on their top sides, and beneath 
lighter with fine, Koft hairs, as also have the leaf stems. Leaves are from 3J 
to 5 inches long ; midvelns and their side branches conspicuously impressed on 
the upi)er sides of the leaves. The button-like clusters of ver>' small, greenish- 
yellow flowers, which bloom In early spring, are surrounded by from 4 to G 
showy white or, sometimes, faintly pinkish scales (flg. 107), which are iwpu- 
larly taken to I»e parts of a real flower. They are, however, flower-bud scales 
which, with the flower cluster, are partly formeil during the previous summer, 
and are situated just beneath* the hnmature flower cluster; they remain In 
this undeveloped state until the following spring, when they grow with the 



a Showy like one of the inner pnrts of n flower which, in ordinary blossoms, are colored 
as in tlie rose. 

* In the eastern " flowerinp doKwood " iC. flori<hi L. ) tliese scales completely cover the 
cluster of immature flowers. When full j^rown, scales of this species differ greatly from 
those of western dogwood in being deeply indented at their ends (bomewhat heart-shaped). 
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lar^vHt in frenh. porous hoIIr. Mixed, singly or in Hmali groups, under Houglas fir, red- 
wood, nnd woKtcrn hemlock, with broadleaf and vine maple, Nuttall willow, red and 
white alders ; sometimeH under western yellow pine and sugar pine. Largest in heavj 
Douglas Hr forests of I'uget Hound country. 

Climatic Coxditioxs.- -Similar to those of I>ougIas flr. 

ToLERAXCE. — Very tolerant of dense shade. 

Repuodi'Ctiox. — Abundant annual seeder. Seed of medium high rate of germination 
(but tardy) and of persistent vitality; re<iulre8 constantly moist seed bed for good 
germination. Seedlings scattered ; most abundant In deep sliade or on moist stream 
borders. 

Pamily GABBYACEiE. 

A small and little-lviiowii jrroup of tret»s au<l slinibs rei)re«eiited in our Pacific 
country, adjacent soutliern territory, and in tlie West Indies^ by one genus, 
(jfirrya, wlilcli coiuineniorates tlie name of Garry, who facilitated tlie early 
northwestern exi>Ioration8 of David Douglas, discoverer of the type species. 
The general asi>ect of these i)lants suggests close relationship to the cornels 
(Cornacete), in which Uarryn is nsually placed; bnt the verj* different character 
of the flowers and fruit is good reason for separating (Jarrya from that family. 

OARRYA. 

AlK>ut a dozen si»ei'ies (chiefly slirubs) comprise this group. Two of tbem 
occur in the Pacific region, and one of tliem sometimes becomes a tree. lui- 
IK)rtant chara<*tcrs of the groui» are oi)|M)site leavers and flowers (of two sexes) 
borne on sei)arate individuals (only the female individuals producing seed). 
Other characters of the genns are given under the following tree species. 

Quinine Bush. 
(hwrya vUiiiiiva Douglas. 

1)ISTIX«L'ISH1N(; t'II.\R.\(TERISTI('8. 

Quinine bush gets its name from its bitter bark, leaves, and, esiieeially, fruit 
It is known als<i as ** silk-taissel bush." and as ** fringe-tree/' in referem-e to the 
tassel-IIke clustei*s of flowers and fruit. 

Ordinarily a low. evergreen chaparral shrub, but in parts of its northern 
coastal range, sometimes a sbort-trunkcHl triM3 fmm 20 to 30 feet high and from 
to 20 inches through. Little is now known of its trunk and crown form, for 
it is only rather rec<Mitly that tree forms were fli*st found.** Mature leaves (flg. 
199) are thick, leathery, smooth above and white-woolly beneath, the margins 
particularly wavy. Mature fruit (flg. 11H>). ripe in late summer or early an- 
tunm. is berry-like, with a thin brittle case covering an acid, slightly bitter, 
puri)lish pulp, in which there are 1 or 2 seeils. Male clusters of flowers (flg. 
11>0) are from 3 to 5 inches long and fringe-like. Wood, not used commercially 
because of its rarity. It has not bc»en studietl fully, but is known to be hea\*y. 
d€Misc. and hard. 

As a shrub quinine bush assists, with manzanita and ceanothus brush. In main- 
taining a scanty but tenacious cover on dry, gravelly, and rocky mountain sloix». 
Nothing is known of its silvical characteristics as a tree in moist, rich soils. 

Longevity. — Age limits undetermine<l. 



« The lato A. .1. .loiinRon. n tireloss explorer of Orepon forests, first brought this fact 
to tlio writer's notice, and upon his statement the sizes here given are based. He re- 
ported finding especially large trees in Coos County, Oreg., in 1880. 
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levels, sometimes under western yellow pine with nuinsanlta, cennothus, and other 
brush ; silvlcal habits elsewhere imperfectly known now. 

Climatic Coxditioxs. — Similar to those of redwood and yellow pine. Tolerance 
(evidently endures a good deal of shade i and reproduction undetermined. 

FamUy EBICACKS. 

Ericaceie, popularly called the " heath ** family, contains a large number 
of shrubs mid a few small or medium-sized, h:ird-wooded trees, all widely dis- 
tributed in the warm and temiierate regions of tlie world. Among its well- 
known member?* are tlie buck lei terries, blueberries, and cranberries ; the popular 
trailing arbutus, wintergreen. and ninnzanitas; and the azaleas and rl]od€Klen- 
drons. wbich are among tlie most lieautiful flowering shrubs and small trees in 
the world. While many of the shrubs, wild and cultivated, are commercially 
im|x>rtant for their fruit or fur ornamental planting, but few of the trees supply 
wood of value, exoei>t for minor puntoses. They varj- greatly in their require- 
ments of soil, moisture, and light, some of them inhabiting cool, shady forests, 
or cold, wet bogs from sea level to high mountains, while others thrive in arid 
soils of hot mountain sloi^es. They have simple, single-bladed leaves, which 
are evergreen or shed annually in autumn. The flowers are peirfectly bisexual, 
and the fruits varj- fn>m juicy berries to dry. small-seetled caiisules, all of 
which are matured in one season. 

The family contains nearly 70 genera, about 20 of which inhabit the United 
States. Eight or ten of thest^ are trees, represented hi the Pacific region by 
Arctostaphyloa^ and Arbutus. 

ABBUTUS. MABSOtAS. 

Arbutus Is a small group of evergreen- h»afeil shrubs and chiefly small 
trees, with peiniliarly thin, red bark on branches, large limbs, and smaller 
trunks: bark (»f large tree trunks thicker, brown, and scjily. The leaves, lH>me 
singly, are thh'k and leather>\ while the small. urn-sha|>ed flowers (5-lobed at 
top) are in rather large, oi^en. branched dusters, the main stem thick and stiff. 
The fruit, Ijerrj-like in ai>|)earaiice. dry and mealy, is spherical, one-third to 
one-half inch in diameter, bright reil or oramre-retl. with a finely warty surface, 
and TM'elleil. with st»ver:il or numerous small seeds. The attractive looking 
** berries " are eaten b.v birds, which assist in disseminating the seeds. 

Meml)ers of this group have dense, nither heavy, close-grained, often very 
strong, stiff wooil. which is apt to chei*k Iwidly if dried rapidly and without 
s|>e<*lal treatment. That of our representatives Is not t»si>eclally valuable, except 
for charcoal and minor domestic uses. 

Three of the dozen known spei*les o(»cur In the Tnlteil States and Mexico, 
and one of these Inhabits only the Pacific n*glon. Some of them grrow In 
rh'h. dry or moist soils from sea-level to stnenil thoussind feet elevation, 
sometimes forming a considerable part of the shady cover along mountain 
streams and In coves, while others grow on p<H>r slofH^ of low hills and high 
mountains. 



• This group contains the chiefly shrubby, well-known manzanitas so frequent on dry 
slopes In the Paciflc replon. At least 3 or 4 (particularly A. manranita Parry. A. 
glauca LIndley, and A. vi«cida l*arry) of the known spei'ies occasionally become veritable 
Xreea or treelike, and eventually sliould be included amon^; the Pacific trees. In the 
writer's oplnl«»n. however, the wliole proup re«iulre8 much more careful study than baa 
yet been given to it in the field before this can be dtme properly. For the present, 
therefore, consideration of Arctostaiihyloa is omitted from this work. 
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Madrofia. 
Arhutus menziesii Pursh. 

DISTINGUISHING CHARACTERISTICS. 

MadrofKa is often a stately tree from (JO to 80 feet high, with a straight, 
clean trunk from 2 to 3 feet In diameter; sometimes, hut rather rarely, con- 
siderably taller and thicker. Very frequently low and shrubby, or from 25 to 
40 feet high, with a crooked or leaning trunk frt^m 8 to 15 Inches through. Its 
red-brown trunks, red branches, and shiny, evergreen foliage distinguish It at 
once from all other trees or shrubs in its range. The crown form varies from 
a narrow, dense, columnar one In younger trees to a broad rounded one in 
old trees. The thin, reddish-brown bark of old trunks is loosely scaly, mainly 
only on the lower trunk ; that of the upiier stem, limbs, and twigs, and of 
young trunks, very thin, smooth and red, peeling off in thin. Irregular, 
flakes, much as in tlie sycamores. The showy, large clusters of flowers resemble 
lilies of the valley. Mature leaves (fig. 200) are thick, leathery, smooth through- 
out, shiny on their upper sides, whitish beneath, and 2^ to 5 Inches long. The 
brilliant orange-red, l)err.v-like fruit (fig. 200), ripe late In fall, and often l»orne 
in great abundance, makes the trees most beautiful in autumn. Wood, pale 
reddish brown, with a thin whitish sapwood; rather heavy, dense, fine-grained, 
hard (when dry), but cuts like soft wood when gretMi, and Is usually quite 
brittle. Suitable for cabinet work and an excellent charc^oal wood. At present 
not imi)ortant for commercial pun>oses, but, with a l>etter knowledge of iiow to 
season it, the wcmmI should be of more economic value in a region so lacking in 
hard woods. 

LoNCJEViTY. — The age attained by very large trt^es is unknown. Gives evidence 
of being long-lived. Grows very slowly, especially In diameter, but with little 
loss of vigor. Trees 12 to 1(» Inches through are (JO to 85 years old. Further 
study of age limits is desirable. 

RANGE. 

Coast region of southern British Columbia and Washington to southern California ; 
reported also In northern Lower California. Range still imperfectly Icnown. 

British Colimbia. — East coast of Vancouver Island, und sparsely northward to 
Seymour Narrows, and around south end nearly to Port San .Juan. Adjacent islands 
and immediate mainland coast. Noted on Vancouver Island at Victoria, near Nanoose 
Bay and at Departure Bay ; not in Part Renfrew region. 

W.vsHiNr.TON'. — Fre<iuent in coast region, especially on Puget Sound. Noted in valley 
of Elwha River ; shores of Hood Canal In vicinity of Union City ; Mat Mats Bay ; 
vicinity of Seattle. 

Okkogx. — Common along coast, up rivers, and Inland on southern coast ranges and 
slopes of Slsklyous eastward to heail of Bear Ulver (T. 40 S., U. 2 E.) ; also northward 
on west slopes of Cascades to Umptpia Uogue River Divide (T. 33 S., R. 1 W. and 1 to 3 
E.), and reported farther north on Lost Creek (T. 22 S., R. 1 E. ). Locally noted at 
Astoria and Gold Beach. 

Califorxi.v. — Northern cross ranges and coast ranges southward to San Gabriel Moun- 
tains ; also southward in Sierras to head of Tuolumne River (lat. 37"* 4."»') ; generally 
from sea level to at)out 3,0(M) ft«et elevation. Northern cross ranges eastward to yellow 
pine belt in Shasta National Forest: southern slope of Slsklyous eastward at least to 
railroad crossing. Klamath National Forest, In Siskiyou County; noted on west slope 
only of Marble Mountain up to 4.000 feet and westward into basin of Russian Creek, valley 
of North Fork Salmon River, to Sawyers Bar, Forks of Salmon River, and up east slopa 
of Salmon Summit to 4,700 feet. Noted in Humboldt County on west slope of Trinity 
Summit above Iloopa Valley at elevations below 4,000 feet, and westward Into Hoopa 
Valley, Supply Creek Canyon, Miners Creek Canyon, Redwood Creek, Korbel, and Blue 
Lake; farther south In Little Van Dusen Canyon and westward to Bridgevilie and 
flydesvllle; also in McNutts Gulch (south of Domingo Ilill) on road from Capetown to 
Petrolia, and south of Petroila on Upper Mattole to Briceland ; lower slopes King 



420 POBEST TREES OF THE PACIFIC SLOPE. 

Uountoln and soolbward Inlo Mfadoclua <'oud(;. TrlDltr NbIIodsI Forest, Kenerallj 
dlitrlbutnt from Taller battama. at l.SOU to uver :i.0O0 fret, eastward to a canrOB near 
I^wlBton. aud Mtendlnn up fanjon Crwk lo Aral foils; looilly noted to Tlcinlt; erf 
Wlldwood. lliffurk MoiintBlaB. I'ost Cmko, South Fork of Trinity IttTcr. Mad Biver. 
Ilnj-fflrk (roat-Offlrpi. on Tost ereeks to South Fork, ilrmilocino County: Coast fnun 




Kenny RouthwanI lo Westporl. enslwuni 10 Cnlitn nud l^yionrllle : road from latter to 
Hound Valley: Wtnvu Kel Itlver and rounklnny, divide between F>l Rlrer and Round 
Valley. Ituiind Vulley lillla norlb of Indltin Aeency nnd inili'hm : runyoa on wcat mlope 
Mount Kuuhedrin, Tuaikl Kiil<'h. I'pper Itnlwood Cauyiiu ; hills easi uC Redrood Valley, 
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and OD Russian River at north end of Ukiali Valley to and beyond Willets ; rare near 
8ea, growing 5 or 6 miles back ; noted between Gualala and Fort Bragg, Upper Big River, 
and divide between Ukiah and bead of Big River. Sonoma County: Near coast on road 
to Plantation House; Austin Creek Canyon (south of Cazadero) ; Lower Russian River 
from Duncan Mills nearly to mouth, and eastward to Guerneville and Forestville ; Dutch 
Bill gulch. Camp Meeker, Occidentalis to south edge of redwood forest, near Freestone; 
east of Occidentalis to Green Valley ; between Meeker and Sebastopol ; Middle Russian 
River (southward from Mendocino County). Southeastern Sonoma County: Sonoma 
Creek northward in Sonoma Valley ; Glen Ellen, Beltnne, Sonoma Mountains and those 
between Sonoma and Napa Valley ; canyon between Knights and Alexander valleys ; 
extreme northeastern Sonoma County ; Big Sulphur Creek at Geysers, and up canyon 
to Socrates Basin and over divide into Luke County. Here about Russian River, east of 
Healdsburg, and north of Clovcrdnle. Marin County: Mount Tamalpais, common ; Kent- 
field and westward ; San Geronimo and I^gunitns valleys, Paper Mill Creek ; hills west 
of San Rafael : Mill valley to Sausalito ; south end of Tomales Bay, and on Inverness 
Ridge on west side of bay. Stony Creek National Forest, only on Eel River drainage of 
western border. Lake County: From Mount St. Helena eastward to within 2 miles of 
Middletown, and from west of Middletown westward up Cobb Mountain and into Sonoma 
County. liapa County: Southward in Napa Valley, on west side, to and beyond Oak- 
ville ; upper Napa Valley to and beyond Calistoga ; east of St. Helena, and on south 
side of Mount St. Helena up to Toll House ; on west side of ridge south from Mount St. 
Helena on east side of Napa Valley. Solano County: Few isolated trees In Jameson 
Canyon from (^reen Valley westward, and perhaps elsewhere. Alameda County: Canyon 
about Mission Peak southeast of old San Jose Mission. Santa Clara County: Hills 
bordering Coyote Creek near Gllroy Hot Springs ; Mount Hamilton range. San Mateo 
and Santa Cruz counties: Common on both sides of Santa Cruz range; noted from Boul- 
der County to' Big Basin and on road from Los Gatos westward, west of Stanford de- 
scending to east l)ase of range and common about I'ortula : following Santa Cruz Moun- 
tains southward from sea level to summits occurs in hills east of Monterey Bay nearly 
to Watsonvllle. Monterey County: Not detected about Monterey nor on Monterey Pe- 
ninsula, except a few trees in canyons on Point PIilos at 400 to 500 feet. Common on 
coastal summits of Santa Lucia Mountains, at 800 to 4,250 feet, in watersheds of Sur, 
Carmelo, Arroyo Seco, San Antonio, and Naclmieuto rivers ; noted at north base of 
Santa Lucia l*eak in gulch leading to head of Mllpitns Valley, and west of Santa Lucia 
Peak in canyon of Arroyo Seco. San Benito County: Ix)cally noted on north side of 
Fremont I^eak only a few hundred feet below summit ; also lower down on east slopes 
of San Juan Canyon and in other gulches about north base of mountain ; in a gulch on 
west side of San Juan Valley 2 miles north of San Juan. San Luis Obispo Mountains, 
in Salinas. Santa Margarita, and San Luis river basins ; noted at San Luis Obispo at 
2,000 feet. Southern cross ranges eastward to San (lUbriel Mountains ; north slope of 
Santa Ynez Range, at 1,000 to 3.500 feet, with l)est growth at Refugio Pass, and at 
head of Rattlesnake Creek ((*oId Spring trail), at 2,.'>00 feet; in San Rafael Range, 
only on west slopes of Rig Pine Mountains and on Mount Medulce, in cool canyons at 
3,000 to 4.000 feet ; Santa Monica Mountains, a few shrubby plants in Los Tufias Can- 
yon ; San Gabriel Range, small group on Mount Wilson and In narrow belt on the Sturte- 
vant Trails, at about 3,000 feet. Reported also from San Bernardino Mountains. Sierra 
foothills, abundant but usually distributed in patches and small areas. Rare in Shasta 
County ; occurs sparingly along MOCloud River for al>ont 15 miles north of fish hatchery 
at Baird, and near Winthrop on Squaw Creek. General in foothills of Lassen Peak and 
Plumas National forests up to al)out 2,500 feet. Butte County: On the road from Oro- 
ville to Quincy from a gulch about 4 miles north of Bidwell Bar, at an altitude of 
about 1,200 feet, northeastward to "Junction House "'(deserted station — altitude, 3„'>00 
feet) alK>ut 3 miles south of Merrimac Stage station, thence into Little North Fork 
Canyon. Yuba County: Yuba Pass road, abundant in canyon of North Fork Yuba River 
on east side of Oregon Hills, thence to and beyond Camptonvllle, above which it enters 
west end of Sierra County. Xerada County: Common near Grass Valley, particularly on 
north slope of rldt;e about 1^ miles east of (vrass Valley. Tahoe National B^orest, in 
lateral canyons of North Fork of Feather River and lietween Camptonvllle and Middle 
Fork of Yuba River, at 2,300 to 3,200 feet. Placer County: Common on road from 
Colfax south to Forest Hill ; also on south side of North Fork American River Canyon 
between Colfax and Iowa Hill, and for several miles east of Iowa IHll. Stanislaus 
National Forest, rather abundant at a few points In middle timlier 1)eit at about 2,.500 
to 4,000 feet, but especially so and of large size on headwaters of Sutter, Pioneer, Mill, 
and Jesus Maria creeks ; smaller and less frequent on Empire Creek, between Garden 
Valley and Georgetown, and on Otter Creek (tributary Middle Fork American River) ; 
extensive area in southern part of Amador County beginning about 3 miles east of Pine 
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Grove, and extending eastward to Pioneer, and for alwut 3 miles along summit of ridge 
on north side of Mokelumne River Canyon (alMve Defender) at 2,700 to 3,000 feet. 
Sierra National Forest, one grove of large trees on north slope of IHiot Ridge on Pack- 
ards Camp Stream (tributary South Fork Tuolumne River, iat. ST"* 45'), soutbern limit 
now known in Sierras. 

OCCURRENCE. 

Foothill and low mountain Rlopes of every aspect, borders of streams, cool canyons 
and valleys; in well-drained, moist, rich, rocky, or loamy soils (here largest) to dry. 
loamy, or poor gravelly soils (here suiall or HhrubbyK Best growth near sea under 
influence of fogs. Forms small pure stands, but more commonly an undergrrtwth with 
redwood, tanbark oak, I>ouglaH fir. ('alifornla laurel, goldenleaf chinquapin, broadleaf and 
vine maples, California live oak ; fretiuent in open stands of western yellow pine and 
Kellogg oak, and less often with gray pine. 

Climatic Condith»xs.- -Similar to those of yellow pine and I>ouglas flr. 

ToLEKANCE. — Appears very tolerant of shade throughout life. Endures dense shade, 
but requires at least partial top light for U^st growth ; dense side shade cleans long, 
slender trunks. 

Rkproduction. — Abundant seeder. Exact seeding habits undetermined, especially in 
the open. Seed has moderately high rate of germination, and {tersistent vitality, iiermi- 
nation t>e8t and most abundant In moist soil whon hoih\ Is w<>II covered; otherwise (as in 
drier places) tardy and seedlings scarce. 



Pamily OLEACE.ffi. 

Popularly known as the olive family, an iin])ortant gruup of forest trees and 
slirubs. widely representee! in warm and temiierate countries, iiartieularly tliose 
of tlie nortliern half of the world. It ineludes tlie world-famous olive-tree, cul- 
tivated <*enturies ago in Syria and I'alestine. later in tlie Meiliterram»an coun- 
try, and now. In addition, in our southwest and in (California; it includes also 
the ashes — very valuable timber and ornamental trees — and such i>opuIar shrubs 
as the lilacs, the KorKt*ous ycUow-tlowcred Forsythias, swtvt jessamines, and 
the privets, the latter much planted for lunlKes. All are similar in having their 
leav<»s arranj?tHl in pairs (one o|)i)osit(» another). Flowers of some are all iH»r- 
fectly bisexual, thos«» of others are eith<M* male or female, each kind lM)riie on 
different trei^s; those of yet others are both bisexual and unisexual on the same 
tree. 

Some 20 different gi»nera are known in the world. 5 of which are representeil 
in the Unitinl States. Three groups of these contain trcn* spe<Mes. One genus. 
FraxitiUH, has si)ecles distributetl from the Atlantic to the Pacltlc rejirion, 
whereas the other grou|Ks l>elong cntirnly to our eastern forests. 

FRAZINTTS. ASHES. 

All the ashes excei)t one are tnn^s, and without exception all are known as 
ashes. Some are very large trtn^s, connnerclally valuable for their tlnil)er. 
which is stralght-graine<l, hard, and elastl<'. They grow naturally in a variety 
of soils, from wet, boggy swamps to the driest and jKHirest ui)lands. but most 
of them thrive best in moist, rich soils. A few form a large part of the fori*st 
in which they grow, while others constitute considerable, but only scattered, 
elements in it. Still others are uninii>ortant stragglers, often conflneil to nar- 
row rocky banks of stream courses. 

With few exceptions, they have straight, evenly tai>ere(l trunks, and grayish, 
regularly and rather finely ridged bark. Their leaves, arraiigetl In i)airs. are all 
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of one type, a principal leaf stem with few or many pairs of (leaf-like) leaflets 
arranged on two opposite sides and a single leaflet at the end, so that the total 
number is always odd. The twigs and branches, also, have a characteristic 
arrangement Jn opposite pairs at every joint. Flowers appear in early spring, 
usually before the leaves. They are usually small or minute and inconspicuous, 
though densely clustered and are either perfectly bisexual or of separate sexes. 
When of separate sexes the sexes are borne on separate trees. Occasionally 
some bisexual flowers and some of one sex only are borne on the same tree. 

Fnilts or " seeds," borne in branched clusters, have a general similarity in 
form in all the ashes and are always produced in one season, ripening in early 
autumn, but often remaining on the trees for several weeks afterward. The 
"seed" has a thin wing at one end which adds greatly to its buoyancy and 
enables the wind to waft it to considerable distances from the mother tree. 
Seeds are also disseminated to some extent by streams aiwi flood waters. At 
least a small proportion of the crop is eaten by mice and other small rodents. 
Falling to the ground in autumn or winter they germinate, if at all, the follow- 
ing spring, very rarely retaining their vitality for a longer time. 

Nearly 40 si)ecles are known, 10 of which occur in the United States, and all 
are trees except one, a shrub. Three arborescent and one shrubby siiecies 
inhabit the Pacific region. One tree is conflnetl to that region, while the other 
two barely extend into it from their principal, more eastern range. The largest 
and best tlml)er ashes belong to the eastern United States. 



Leatherleaf Ash. 
Fraxitnifi coriacea Watson. 

DI8TINGI ISniNG CH ARACTERISTICS. 

Leatherleaf ash has no field name. The one suggeste<l here Is derived from 
the character of its leaves, to which tlie teclniical name refers. 

It was distinguished about thirty years ago under its present name, but until 
recently It has been confused with F. reUititia, the range and habits of which are 
much the same. Still im[)erfectly known, especially as regards range and sllvlcal 
characteristics. Similar In size and general appearance to F. velutina (but occa- 
sionally of large diameter). It diflPers In having thicker, leathery, longer- 
stennned, broader leaflets. 5 in numlicr, which are 2\ to 3 inches long and li to 2 
inches broad (fig. 201), deep green and smooth above, lighter beneath, with 
minute soft hairs (sometimes smooth). Occasional leaves have 3 leaflets, or are 
simple and single bladed. Margins of the leaflets rather coarsely toothed, the 
teeth far apart. Twigs of a season's growth are covered with fine, soft down. 
The flowers are as in F, twluthia, but tliey appear a few weeks earlier, and usu- 
ally before the leaves conje out, but sometimes with them. Clusters of mature 
fruit (fig. 201) are narrow, 2i to 3 inches long, and the seeils few. Wood, not 
yet studied. The trt^e is of too rare wcurrence in the Pacific region to be of 
economic imix)rtance there. 

Ix)NOEViTv. — Not fully determlntHl. R(K*ord of one tree Hi inches in diameter 
shows an age of 48 yejirs. 

BANGE. 

Desert regions of southern Utah, northern Arizona, southern Nevada, and south- 
eastern California. 
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On burdcra i>r draert itreamt aod dnki : Id KTUTell; ur loamy aall*. Fomu open eroup* 
sn|l parches of pure Rrowth, or occaBloDBllj- Intenperaed with de«ert willow and cotton- 




ri.iJiATri' ('oM)iT.ii)NM. — KodurPB cllmallp condlllonB marked hy Mgh anmmpr tcmpera- 
tiirp. rapid •'vapurallon. hdibII rainfall, dry Btmoaphvre, aad mild wlDtPn. NoIIiIds la 
knoK'D now of allvlcal characlerlalk-s DDd repradurllOD, 
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Oregon Ash. 
Fraxinus oregona Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

• 

Oregon ash, the only timber ash of the. Pacific region ; is recognized every- 
where in its commercial range as one of the most useful hardwoods. Luml)er- 
men call it ** Oregon ash/' but it is often known simply as ** ash." 

Forest-grown trees have long, clean trunks and narrow, short crowns of 
small branches, and are from 60 to 75 feet high and from 16 to 30 inches in 
diameter; sometimes larger. Trees on the open borders of streams have short 
trunks and very wide, round-topi^ed crowns with large limbs. In drier parts 
of its range it is often a crooked tree under 25 feet in height and only from 
6 to 8 inches through. The trunk bark, rather thick and soft on the surface, 
is deeply and regularly furrowed, the wide ridges connected by thinner side 
ones, and dull gray to grayish brown. Twigs of a season's growth are usually 
covered with whitish — sometimes brownish — dense, soft, fine wOOlly hairs, but 
occasionally are only very minutely hairy or even smooth, with a whitish bloom. 
Mature leaves (fig. 202), about 6 to 12 Inches long, with from 5 to 7 thick, 
yellow-green leaflets, which are about 3 to 6 inches long by about seven-eighths 
inch to li inches wide and more or less woolly or downy beneath, as are the 
grooved leaf stems (flg. 202). Male and female flowers, each borne on separate 
trees, appear as the leaves begin to come out; only the female trees bear 
*'seed" (flg. 202), which matures in early autumn in large, full clusters. Seeds 
vary from about li to occasionally 2 Inches in length, and the wings from one- 
fourth to one-third inch wide. Wood, dull yellowish brown with whitish sap- 
wood. The wood of forest-grown trees is moderately flne-grained and rather 
brittle, but that of open-grown trees is coarse-grained and elastic — particularly 
the sapwood of young trees. Of slightly lighter weight than the eastern timl)er 
ashes, but in general appearance and quality it compares favorably with them, 
and is suitable for the same commercial uses for which those timbers are 
employed. 

Longevity. — Age limits of very large trees have not been determined. Trees 
from 16 to 25 inches In diameter (grown in the forest) are from 05 to 155 years 
old. The largest trees appear to grow much more slowly after the first century 
and probably attain 180 to 250 years before becoming decrepit. 

RANGE. 

From Puget Sound (shores) southward through Washln^non, OreKon, and California 
(coast region to San Francisco Bay ; on foothills of Sierra Nevada Mountains to moun- 
tains of San Bernardino and San Diego counties). Also reported from the southern part 
of British Columbian coast. 

Washington. — Western part west of Cascades, but not on Olympic Mountains, from 
sea level to 2,000 or 3,000 feet. Columbia River, not above The Dalles. Noted at White 
Salmon on Columbia River in Klickitat (.*ounty. Seattle. Satsop. Mount Rainer National 
Forest up to 2,600 feet, especially In the " Big Bottom " of Cowllts Valley. 

Okkgon. — Western part west of Cascades, in valleys. Noted on Willamette River bot- 
toms near Portland, on Columbia Rlvor flats above dunes between McCIures and The 
Dalles (Wasco County). In Cascade (North) National Forest, in Bear Creek, and other 
valleys of Siskiyou National Forest at about 2,000 feet 

California. — Noted in Klamath, Mount Shasta, Lassen Peak, Plumas, and Stanislaus 
National Forests up to about 2,0(K) feet ; In Sacramento River canyon Just west of Mount 
Shasta and at Middle Creek Juat north of Redding, In Shasta County ; In northern coast 
ranges west of Sacramento River, near Lewiston, Trinity County, and elsewhere; In 
Stony Creek National Forest on all tributaries of Eel River; at Cazadero, In Sonoma 
County, and at Ross Valley, in Marin County, near coast; In Napa Valley, Napa County, 
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uDd lit St<K>kton In Siin Joaquin County. AIko reportod nouth of Ban FranciHco !n coast 
ranKPH In San Mateo Tounty and el new here ; In Sierras alM> noted In Kaweah River Val- 
ley, and in aouthern California coast ranges near Lob Angeles. In San Gabriel and Lytle 
Creelc Canyons. 

In vicinity of streams, on alluvial bottoms and flats; In rich, deep, humous, sandy 
soils or in moist, rocky, gravelly ones; largest In richer sites (southwestern Oregon) 
and correspondingly Hmall or stunted In |>oorer situations. At north, orcasionally in 
very small pure patches, but usually in rather close stands with red alder, broadleaf 
maple, California laurel, occasional grand fir, and I*aciflc post oak ; at south, with white 
alder and Culifornia sycamore. 

Climatic (*om)itionh. — In north, similar to those of grand fir. and in south, to those 
of Fremont Cottonwood. 

T<>LEKAN<'K. — Decidedly Intolerant of shade througiiout life, except In very early seedling 
stages, which endure only slight shade. Side Hhade quickly cleans Its stems of limbs and 
In close stands produces long trunks with small crowns in full light. 

Ru>R(iDr<m<)N. — Abundant annual s<'o<ler In o[N'n stands or when Isolated. Seed has 
medium high rate of germination and |>er»iKtent vitality, (termination best and usually 
abundant on moist or rather wet humous soils; scanty in sandy and gravelly stream bot- 
toms, owing to fact that much of seed is carried to unfavorable places by seasonal flood 
waters. In richer soils early height growth is very rapid. 

FraxinuH rrlutina Torrey. 
l)ISTIN<;i ISHINMJ CHARACTERISTICS. 

FrajrinuH rrlutina iias no lichl naiue, oxcvpt "ash." and has no pntminent 
characters uiH>n which to hasi^ a jr»)od coniiuon name. Prolmbly not dintin- 
guishcd hy laymen from other southwestern ashes. Ordinarily a rather slender, 
short-trunkeil tret* from 20 to 30 feet higli, with a grayish, sometimes faintly 
reddish, regularly seanunl and broadly ridged trunk from 5 to 8 inches through; 
surface of the l)ark is rather soft and .scaly. The dense crowns of large trees are 
broad, rounde<l. and .synunetrical. Twigs of a s<Mison*s growth are usually red- 
dish brown — scmietimes dull grayish and covereil with matted, fine woolly hairs, 
but often snuMith and with a whitish tint, which can be rubbed off. Mature 
leaves (Hg. 20.S). alxmt 4 to inches long, have from :\ to 9 thicklsh. somewhat 
leathery leaflets, which are sin<M>th. d(»ep yellowish-green on their top sides, 
lighter and more or less softly downy l)encath. Angles of veins also hair>'. 
Leaflets are from 3 to 4, sometimes 5, inches long, and one-third to seven-eighths 
inch wide; partly entire; indistinctly and distantly t(M)thed. mainly above the 
middle. tJie iK>iuts of the t«H»th turne<l in. Fh)wers appear with the growing 
leaves and are of two st»-\es, male and female, each kind borne on different trees, 
only the fenialc trees bearing smsl. Mature fruit (tig. 203) is iu thick clusters 
3i to 5 inches long, the wings about one-fourth inch wide and as long as the 
b<Kly of the s<hh1. Wood, pale brown and with a verj' thick layer of siipwood; 
moderately heavy, firm, fine-grained; cuts and works easily, but is rather brit- 
tle. Although usually finer-gralntHl, it resembles the white ash timl>er of eastern 
markets. Except for the small size of available sticks, the quality is suit- 
able for many of the same uses. The occurrenci* of the tree In the Pacific 
region is too rare to give the wchmI economic inii)ortanci» there. In the writer's 
opinion this is one of the best southwestern ashes for exi)erimental planting In 
arid regions. 

LoNGKViTY. — Not fully determintMl. One tree IT)! inches In diameter showed 
an age of 114 years. 

RANfJK. 

From wcHtcrn Texas (mountains! through s<»uth«Tn NVw Mexico and Arizona to south- 
ern Nevada and Houtheastern California (Panamint Mountains and Owens Lake). 
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OCCUBHCNCE. 

In Tlclnllr of Klrpanm. on low*r Hldps and In c»nyuD bollomx and Kulches. dewrt wi 
holcB SDd lakes, and tometlmes nn dry benches; In Kravelly. sandy, and loam; a 
UrowB wllh cot loD wood HDd In small, pure groups. 




and sllTlcal char- 
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Flowflrln? Ash. 
FrajiiiH» tliiietala Hooker and Arnott 

DISTINGUISHING CHAHACTERiaTICS. 

Flowerlnt: ash in imt kmiwii to reuoh trt-e e\ze. It fluwers and fruitB as u 
Hbrnb. with uiiiiieroiiH, Hleitder stems frum <t to 10 feet blgli; iNxiiBlonnllj- siu);te 




stemH ari' tree-liki- In furui. It Is liicluUcii here lu order to give a fQll accotint 
of the asbea iu this region. 
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The flowers (usually bisexual), appearing in spring with the leaves, differ 
from those of other Pacific ashes in havii^ their parts white and showy, as in 
ordinary plant blossoms (flg. 204, a). The conspicuous part of the flowers Is, 
as the technical name indicates, of two white divisions (petals). Twigs of a 
season's growth are more or less distinctly 4-angled and smooth. Mature leaves 
are smooth throughout with from 5 to 9 (sometimes 3) thick leaflets (flg. 204). 
Mature fruit (flg. 204). variable in the length of its wings, is ripened in late 
summer. 

Upon the occasional occurrence of individuals with leaves of 3 leaflets is 
based the variety Fraxinus dipetala trifoliolata Torrey, while F, dipetala 
brachyptera Gray is based on exceptionally short fruit (one-half to three-fourths 
inch long), the wing being about one-half as long as the body of the seed. 

RANGE. 

CALift)BNiA. — Along Btreams of the inner coast ranges and foothills of the Sierra 
Nevada. 

OCCURRENCE. 

On borders and in vicinity of foothill streams and in gulches; in dryish or slightly 
moist rocky and gravelly soils. In clumps and mingled with chaparral. 

Family BIGNONIACEJE. 

Bignoniacete is a large groui) iK)pularly known as the bignonia or trumpet- 
vine family. It contains such popular climbing shrubs as the trumpet- 
vine and the well-known catalpus — so valuable for their quickly grown, durable 
wood. Representatives of the family are particularly numerous in the tropical 
regions of the western liemisphere. The family comprises nearly 100 genera, 5 
of which occur in the United States, while 3 of these, Crcsccntiat Catalpa, and 
Chilopsis, are groups of trees; the latter genus onlj' is represented in the Pacific 
region. The flowers are large and showy, trumpet-like, or funnel-shaped, and 
the leaves of all (except Crcsccntia) are alike in being arranged on the twigs hi 
pairs. The fruits (except in Crcsccntia) are long ikhIs which split in half and 
have very light, flat, often fringed seeds, with two delicate wings. 

CHIL0PSI8. 

This genus contains but one species, and its characters are included In the 
following description of its representative. 

Desert Willow. 

('hilopsift linearis (Cav.) Sweet. 
DISTINOriSHING CHARACTERISTICS. 

Desert willow Is little known except to those who travel in its arid range, 
where It is called ** desert willow " because of its narrow, willow-like leaves. 

Ordinarily from 10 to 20 feet high, with a narrow virown of slim, upright 
branches, and a short often crookeil or leaning trunk from 2 to 6 inches through ; 
sometimes larger ; very often shrubby, with several or many slender stems from 
5 to 6 feet high. Bark of even the smaller stems is regularly cut by seams into 
a network of deep yellowish-brown, shallow, connected ridges. Twigs of a sea- 
son's growth are smooth (sticky or densely woolly at flrst), and pale yellowish 
to reildlsh brown. Mature leaves (flg. 205), which persist from spring until 

15188—08 28 
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iibout iiiiilwliiirr. urc hiuuuIL (often Htlirky when j'outiK). UKually about 5 to C 
iiK'tiPH lont:. lliKiiBti soiiiclluics neurly ii Toot Ioiik: ninliily oi^iosite on the lon-t-r 
liartH of the twlcs, liiit nHire or Iprb itltcnmtc or dtai^'onatlr opposite toward 
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r>f tlip slcnilcr. viltuwy rtpnis. 'i'lic Inrjto. funn^l-ehaped. vlnlet-oilor«I 
Wii. af.) iii-c wlilli'. fniiitly liiiKOd ivltli t)iir|.lp, iitid witU bright yi-llow 
I the tliroat. Maturt fruit |>ods (dg. 200, a), ripe Id early autumn, about 
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5 to 10 inches long. They remain on the twigs more or less during the winter*, 
gradually splitting open and liberating their small, flat, fringe-winged seeds 
(flg. 205, b), which are light and easily wafted by the wind, the principal agent 
of dissemination. The pods, which contain a very large number of seeds closely 
resembling catalpa seeds, have a flat central partition running their entire 
length, and upon two sides of which, as in catalpa pods, the seeds are borne. 
Wood, very much like that of cjitiilpa in color and structure, is light and soft, 
yellowish brown, frequently with yellow areas, and durable in contact with the 
gi-ound. Not used for commercial purix>ses, but sometimes locally used for 
fence posts, for which it is highly prized on account of its durability in the 
ground. 

Longevity. — Not fully determined. Record of one tree 8i inches in diameter 
shows an age of 43 years. Maturity is probably reached in less than 50 years. 
Old trees grow iwrsisteutly for a long time, but show they have passed maturity 
by their hollow old trunks. 

RANGE. 

Through southwestern (from near Laredo) and western Texas, southern New Mexico, 
Arizona, southern Utah and Nevada, and southern California (San Diego County) ; 
northern Mexico. 

OCCURRENCE. 

Borders of desert and low mountain water courses, moist sinlcs, and water holes, in 
rather dry, well-drained, sandy and gravelly soils. Scattered and in groups. 
Climatic Conditions. — Similar to those of mesqultes. 
ToLERANCK. — Intolerant of shade. 
RErBODUCTioN and seeding habits undetermined. 

Family BXJBIACEiE. 

Kubiaceie is popularly known as the madder family, to which belong the 
world-famous madder plants of India and of the Mediterranean (rounti'y, whose 
roots yield the most i)ermanent red d^'es known. Other imi)ortant representa- 
tives are the coffee and cinchona trees of South America, the latter yielding the 
alkaloid tonic drugs cinchonidia and (luinine, so much used in medicine. The 
family comprises shrubs, trees, and herbs of some 350 genera, natives mainly 
of tropical countries. Four genera, containing trees and shrubs, are represented 
in the United States by arborescent species. One of these, Cephalanthu^s, occurs 
from the Atlantic to the Pacific. 

CEPHALANTHUS. 

Cephalanthus forms a small group of unimiwrtant s|)ecies, one of which in- 
habits the Pacific region, extending also throughout the eastern United States. 
Characters of the genus are given under its one widely distributed species. 

Button Bush. 

Cephalanthus ocvidentalis Linmeus. 

DISTINGUISHING CHARACTERISTICS. 

Perhaps no woody plant is more widely known as a common shrub forming 
thickets on the borders of swamps, ponds, and streams than button bush. It has 
been known since the seventeenth century, but not until comparatively recent 
years has it been found to attain tree size, as in parts of southern Arkanstis, 
eastern Texas, and at a few stations in California. Tree forms may be discovered 
at other points. In this form it is from 20 to 30 feet high, with a clear, straight 
trunk of 10 or 15 feet in length, and from 6 to 8 inches in diameter; 
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.thicker trees Bometlnies occ-ur. Elxewbere. so fur ub now knoirn, It Is only a 
ahmb from 3 to 8 feet tilgh. Burk of the treea ta blackish brown, with a f^raj- 
isb overcast, and rough with de^ furrows and wide broken ridges. 




TwlRs nnd letive:* iiave a ctmriicterlatic arriuif:eiiient, H <or BOmetliuea 21 
growliis froiii etiili joint of a iiitiin wleni. Miitiire leaves (flg. 206, 6) are smooth 
cm their uiiixT sides, lighter green and smooth or ver}- minutely hairy beueatli. 
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3 to G inches long and three-fourths inch to 3 inches wide. The perfectly bisex- 
ual, minute, creaoK'olored, fragrant flowers are denselj' paclsed in spherical, 
long-stemmed heads (flg. 206, a), which grow chiefly in threes from the ends 
of the branchlets. Likewise, the minute, long (inversely conical), grooved 
Iruits are densely paclced in spherical, dark brown heads (flg. 206, &) ; as the 
fruiting heads fall to pieces late in autumn or winter each little dry, pod-like 
fruit splits upward from its base into from 2 to 4 one-seeded i)arts. Wood of 
tree forms has not been studied; that of shrubby stems is light brown, with 
reddish tinge, hard, moderately heavy, and fine-grained. Rare occurrence of tree 
forms prevents the wood from being of more than hidden tal usi*. 
Longevity. — No records of the age attaine<l by tree forms are available. 

RANGE. 

Lowlands In the water from southeastern Canada, Florida, westward to eastern 
Nebraska and Kansas. Texas, New Mexico. Arizona, and California, extending south to 
Cuba and Mexico. 

OCCUBBENCE. 

Borders of lowland streams, marshes, and ponds : in moist and wot sandy, ^avellj, and 
mucky soils; sometimes in dry streambeds within gray pine belt. Forms extensive 
pure thickets, interspersed with willows and other molsture-lovlnK plants. OccaHlonally 
a small tree in river bottoms (Sacramento and San Joaquin). 

Climatic Conditions. — Similar to those of sandbar willow. 

ToLER.wcB. — Endures con8id«»rable shade in wet soil, but lequires top light for best 
growth. 

REPROorcTiON. — Prolific seeder: younjr plants abundant in shade and open. 

Family CAPBIPOLIACEiE. 

Caprifoliaceffi is popularly calleil the honeysuckle family. Representatives 
are especially abundant in the tenii)erate parts of the northern half of the 
world; there are a few in the warmer regions. Small trees and shrubs, those 
occurring in the United States l>elng unimportant. Well known and principal 
meml)ers of the family are the bush and climbing iioney suckles, snowberrles, 
elderberries, and the familiar snowl)all. Of the 10 known genei'a, 2, Sambucns 
and Vihurnum, contain tree s|)ecies. Samhucus alone is represented in tlie 
Pacific regUm. Common characters of the family are their opposite leaves and 
small, often juicy, berry-like fruits. 

SAXBUCUS. ELDEBBEBRIES. 

The elderberries are small unimportant trees and shrubs represented by 
about 13 species, 5 of which occur in the I'nlted States. Two of the latter are 
arborescent and inhabit the I*aoific ivgion. They are commonly known as 
elderberries, and arc distinguisluHl by the large, soft i)ith of their twigs and 
branches, their large ()pi)osite (comiK)und) leaves consisting of one main stem 
and several pairs of (leaf-like) leaflets, with an odd one at the end. and by their 
large, flat-topi>ed, dense, branched clusters of small flowers, which produce 
similar conspicuous clusters of small, juicy, berry-like fruits with from 3 to 5 
s<»ed-Iike, stony nutlets, each 1 -seeded. Most of them grow lK»st in moist, rich 
Foils with plenty of light, but ono or two grow In dry soils. Our tree s|)ecies 
occur too rarely and are of too small size to be of economic use, save for local 
domestic purposes. 
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Blue IBlderlwrry. 
Sambacus fflauca' Nuttall. 

I)I8TIT«(IUI8HING CHAKAtTTIRISTirS. 

Blue elilerberrjr In knon'ii in tlip field Hlmply rh " elder." TIte ii»me lM-r« 8ug- 
et'Hteil foi- tlie Biilce of dlstliK-tiie»iti iinn rpfercnee to tbe [inlt>. Iihih'li 1>errle». wlilirh 
dirrpr ill color from the fruit of aiiy other Pnclfle elder. 




blue " Ijprrlnt. In tliR riKhtfiil 

lint iininl-tiikni'le ilPKi'rl]>(li>n > 
advisaNc lu rvluln NutUIl's i 



1 Him-ii-a. ThriM pi[) 

n applkil. Fur lh« prvsi^nl, 



,1.|pr lliHii Nuttaira 
T," Willi ■■ pale Bky 
wore in tbe re);lon 
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crown; less frequently, from 30 to 40 feet high, and from 10 to 15 Inches in 
diameter; exceptionally large individuals are sometimes 2 feet through. At 
higher altitudes chiefly a tall, many-stemmed shrub. Lower branches are often 
arched and drooping, while large limbs are freciuently sharply crooke<l ("el- 
bows"), owing to upright shoots growing out from iM)ints where the limbs are 
broken off. Bark of tree forms thin, dark yellowish-brown — sometimes faintly 
reddish — rather regularly and deeply cut into a network of connected, narrow 
ridges. Twigs of a seas(m*s growth are smooth, sparsely white-hairj- at first, 
shiny reddish brown, somewhat angle<l — ^strongly so when young — and marked 
with large, horseshoe-like leaf-scars, which have 5 minute pits (ends of w(MKly 
fibers of the parted leaf-stem). Mature leaves (fig. 207), shed in autumn, are 
smooth throughout, comiwsetl of 3 to leaflets which are lighter gret»n l)eneath. 
Mature "berries" (fig. 207), whitish with a chalky bloom whicii, when rubbed 
off, reveails a smooth, blue-black skin ; the l)errics are 1 to 3 see<led, sweetish and 
edible.^* The seeds are disseminate<l very largely I)y birds and a few manunals 
which eat the berries for the juicy pulp. Wood, pale i>rownish yellow, with thin, 
whitish sapwooil : usually wide-grained, rather light and soft, and very brittle. 
Not used for economic i)uri)oses. 

Longevity. — The age limits of the largest trees are not fully known, but it is 
undoubtedly a short-lived tree. Smaller trunks studied indicate very rapid 
height and diameter growth, while a rec*ord of one plant<^l tn»e shows it to have 
attained about 40 feet in height and 28 inches in diameter in approximately 
fifty yeairs. Re<^)rd of a forest-grown tree 12 inches in diameter shows an age of 
thirty-five years. 

RANGE. 

From Botithem British Columbia (Fraser River) and Vancouver Island to the southern 
borders of rallfornia and eastward to the Blue Mountains In Oregon and the Wasatoh 
Mountains in I^tah. 

OCCURRENCE. 

Bottoms of mountain canyons, valleys, and adjacent slopes, on mountain streams, in 
ravines, and moist hillsides : in rich, porous, gravelly soils. Largest In northern low val- 
leys ; shrubby at hljjh levels. Scattered among Douglas tlr. western yellow pine, grand 
fir, madroila, rwl alder, broadleaf maple (at north), and sometimes with live oak, Cali- 
fornia sycamore, and white alder (at south). 

Climatic Conditions. --Similar to those of Iviuglas flr (In n<»rthern range) and Cali- 
fornia sycamore (In southern range). 

ToLEHANCE. — Endures very little shade at any period. 

REPRODrcTioN. — Abundant seeder; reproduction frequent, hut scattered. 

Mexican Elder. 
^amhunifi mcxicatm Presl. 

l)ISTIN(3i:LSIIIN(i CH. \KACTKRI8TICS. 

Mexican elder is l^nown in tlie field simply as "elder," hnt it should have d 
more di.*<tlnctlve common name, and Mexican elder is pn»i)osed. 

Nearly always of tree form, from 15 to 2."i fwt high and from r> to 10 inches 
thnnigii aI>ove the swelled base; the clear Irunlv, with yellowisii hnnvn (some- 
times faintly reddlsii). finely ridged barl;. Is sliort ; the crown is bi-oad and 
rounded. liower branches arched, dr<K»i)ing, and anglcnl, as In the blue elder- 
berry. Twigs of a season's growth nearly always with dense, whitish, fine 
hairs when young, pale reddish brown and usually smooth. Mature leaves, 
very similar in general appearance to those of the irreceding elder, containing 



« Settlers use the berries as a fruit, which Is excellent when cooked. 
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UKually 5 thickish leaflets which are smooth above and lighter grc^n and bair 
I or at least somewhat hairy on the veins, beneath (sometimes almost or quii 

smooth). Mature ** berries,*' of similar form and size to those of the blue elde 
are smooth and almost black a never with pale bloom of the latter species. Tl 
edible fruit is highly prized locally. Wood, pale yellowish brown, and othe 
wise similar to that of blue elder. Not used commercially. 

Longevity. — Not fully determined. Appears to grow much more slowly tha 
the preceding tree. Record of one tree 7i inches in diameter shows an age < 
32 years. Record of a planted tree in Sonora, Mexico,^ 20 inches in dlanietc 
(26 feet high) shows an age of 34 years. This indicates, as for the blue elde 
that Mexican elder grows rai)idly under cultivation. 

RANGE. 

From western Texas (Nueces River) through souttiern New Mexico aod Arliona i 
southern California: also in northern California (Plumas (^ounty) : southward throug 
Mexico to Central America. 

OCCURBENCE. 

Borders and bottoms of mountain streams and springs, in wet or moist gravelly sol 
Climatic Conditions. — Similar to those of yellow pine and tolerance and repn 
ductlon as in blue elder. 

Bed-berried Elder. 

I 1 fiSambuvuit callivarpa (jJreene. 

I 

DI8TINGUI8HIN(J CHARACTERISTICS. 

Red-herried elder Is said to attain tree size occasionally, but in the main It 1; 

,'{ a shrub, liordering streams and ravines in the coast mountain region of Call 

Jl fomia. Distinguished by its bright red (sometimes yellow) berries. The leaf 

ii lets are smooth above and hairy beneath. Excepting the occasional tree fom 

I of this plant, its characters, as found in California, are i)erplexiugly close t< 

those of the northern red-berried elder, Sanihucua puhvnn Mchx., which ii 

probably best considered the same as S, raccmosa L., a tree form of which (var 

arhoresceiift) was descrilHHl by Torrey and Gray (Fl. N. A. II, 13, 1840). Mud 

further ^ndy of this California elder Is required l)efore its true status can Im 

determined. Nothing can now be said of its tree size, the character of Its wood 

or its growth and silvical requirements. 

■ Berries of the common and mainly eastern bush elder. Siimhiictm canafienni» L., an 
black-purple and In this respect aie closely similar to those of this southwestern species 
the ran^e of which It enters In the southertf Rocky Mountain region. The shmbbj 
form Is dlstinc^ulshed. however, by its smooth twigs and leaves, and particularly In It 
nonarlKirescent habits. 
• I ^ E. A. Mearus. 
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